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PREFACE. 



In preparing this, the Second Edition of " Aids to 
Botany/' the work has been almost entirely rewritten, 
and considerably extended by the addition of a large 
amount of new matter. 

It will be readily understood that the subject is a 
difficult one to deal with without the assistance of 
illustrationSi the employment of which, in the limited 
space allotted to the '* Aids Series/' has been impos- 
sible. 

The endeavour has been to place before the student 
all the leading facts of the science in the plaine&t 
language possible, the hope throughout having been 
to render the present volume still more deserving of 
the favour with which its predecessor has been re- 
ceived. 

AEMAND SEMPLR 

8| TORRINOTON SqUAREi W.Ot 

Mayt 1883. 
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I— THE SEED. 

A SEED, when placed in the ground under favourable 
circumstances, begins to swell and forms a protrusiou 
which can be divided into two parts : — 

1. The Plumule or Q^mmule, which grows upward 

to the light, and becomes the stem. 

2. The Badicle, which sinks into the earth, and 

gi'ows downwards. 

The Tigellns, or collar, is the point at which these 
two parts are joined together, and possesses one, two, 
or more lateral organs called the Ootyledons. 

IL-THE BOOT. 

** The desoending axis of the plant, usually penetrating the 
ground, fixing the plant and absorbing nourishment already 
m a fluid state." 

When roots are developed from the radicle, they are 
termed Axial or True roots. Ail roots that are other- 
wise dei^eloped are called Adventitious. 

Axial roots are only found in the Dicotyled(m8,ov plants 
having two seed-lobes; the adventitious occur in 
Monocotyledons, or those with on^ ^^^-Vi\i^\\pQi^ ^cs^ri^ 
thejr may be developed itoia Nmoxxa ^^tX*'^^ ^\iS^ ^-^^^ 
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from the leaves, they may be found upon dicotyledonous 
plants. 

Axial roots are : — 

1. The Tap-root, Fusiform, or spindle-shaped root; 

in which one central part is more prominent 
than the rest, and appears like a continua- 
tion of the stem. 
Example, the Carrot. 

2. The Fibrous-root; in which the branches of 

the radicle are numerous and nearly of the 
same size. Examples, Lilies and onions. 

3. The Napiform, or turnip-shaped, as the Turnip. 

Adventitious roots are : — 

1. The Tuberous, corresponding to the tap-roots 

of the carrot; produced by thickening of 
some of the branches. Example, the Dahlia. 

2. Fasciculate ; a mixture of the tuberous and 

fibrous. Example, Eanunculus ficaria. 

3. Moniliform, like a necklace; with alternate 

contractions and expansions, the swellings 
being a little apart. 

4. Annular ; the swellings close together. 

Example, Ipecacuanha. 

5. The Nodose or Nodulose; the swellings at 

irregular intervals. 
Example, Spiraea filipendula. 

6. Contorted ; when a tap-root is twisted instead 

of being straight. 

7. Preemorse, or bitten off; when the root ends 

abruptly. 

8. The Double fusiform tap-root, thickest in the 

middle. Example, the Eadish. 
9, The CoraUine-root, like Coral. 

Example, the orchid Coia\loTh\z&, 



Aerial roots are those which are developed in the 
air from the air, and since they usually grow upon 
other plants, although from them« they derive no 
nourishment, are termed Epiphytes. They are ob- 
served in the mangrove, in which they are axial, and 
in the ivy, in which they are adventitious. 

Aquatic roots are seen in the water ranunculus, in 
which they pierce the soil, and in the duckweed, in 
which they are floating. These roots closely resemble 
rhizomes, only they do not produce leaves or buds. 
The extremities of roots terminate in Spongioles, or 
loose cellular layers. 

THE OFFICINAL BOOTS. 

Aconitum. Acouitum Napellus. Aconite. 

Armoracia. Cochlearia Armoracia. Horseradish. 

Arnica. Arnica Montana. 

Belladonna. Atropa Belladonna. 

Calumba. Jateorrhiza Calumba. Cocculus Falmatus. 

Gkentiana. Gentiana Lutea. Gentian. 

Glycyrrhiza. Glycyrrhiza Glabra. Liquorice. 

Granatum. Punica Granatum. Pomegranate. 

Hemidesmus. Hemidesmus Indicus. 

Ipecacuanha. Cephaelis Ipecacuanha. Ipecacuan. 

Jalapa. Exogonium Purga. Jalap. 

Krameria. Krameria Triandra. Ehatany. 

Pareira. Cissampelos Pareira. 

Pyrethmm. Anacyclus Pyrethrum. Pellitory. 

Bheum. Eheum Officinale. Ehubarb. 

Barsa. Smilax Officinalis. Sarsaparilla. 

Sassafras. Sassafras Officinale. 

Scammonium. Convolvulus Scammonia. Scammony. 

Senega. Polygala Senega. 

Serpentaria. AristolochiaSerpentaria. Serpentary. 

SumbuL Euryangium Sumbul. 

Taraxacum* Taraxacum'D^Ti'&lAQt^a. i:i«QSi.^$sss^- 

Valeriana. Valemua OS^^m^^a• ^^'SMssi. 
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m.— THE STEM. 

*' The developed plumule/' 

The Bud which terminates the plomule is called the 
Terminal bud. 

Axillary buda are those which originate in the 
angles between the leaves and stem. 

A Node is the part of the stem at which the leaf 
originates. 

An Intemode is the space between any two nodes. 

Bracts are modified leaves. 

Stems are divided into Underground and A!Mb1: 
the former have leaf-scales (appendages at the lower 
part of the stem where it is covered by the earth) ; the 
latter have leaves and bracts. 

Underground stems comprise the following : — 

1. The Bulb, chiefly composed of leaf-scales. 

(a) Tunicated, when entirely encircled by 

scales. Examples, Onion and Hyacinth. 

(b) Squamous or Scdy, when partially sur- 

rounded. Example, Lily. 
Officinal Bulb, Urginea Scilla. 

2. The Corm (a solid body), formed of a thickened 

stem with the intemodes only slightly de- 
veloped^ and a small bud surmounting the 
whole. Example, Crocus. 
Officinal corm, Colchicum Autumnale. 

3. The Bhizome or Bootstock ; which is capable 

of producing leaf-buds, and has the internodes 
little developed. 

4. The Tuber ; this may be the base of the stem, 

or a part of a branch from the axil of a leaf- 
scale much thickened. It possesses buds in 
the form of eyes which are able to produce 
independent stems. Examplci Potato* 
Officinal Tuber, Jalap. 





Aerial itemf are Herbaeeoui and Woody; when 
they stand upright they are termed Erect; when 
they aesume other positions the? receive the name of 
Procumbent, Decumbent, Ascending, or Creeping. 

Some plants are distinguished as (a) Climbing^ either 
by tendrils (the Pea); by adventitious roots (the Ivy) ; 
or by leaf-stalks (the Clematis^; and (i) Twining^ by 
twisting round supports (Frencn Bean and Hop). 

Woody stems are observed only in plants which 
are destined for a somewhat prolonged existence. They 
are divided into trunks and stockS| according to their 
mode of branching. 

If the stem gives off branches at various elevations, 
it is termed a Urunk or Truncus ; but if these leaves 
and branches are confined to the summit, it is termed 
a Stock or Oaudex. 

The latter is shown in the palms, the former in most 
of the forest trees. 

The stem of grasses is called a Culmus, and that of 
most herbaceous plants a Oaulis. 

THE OFnOINAL BHIZ0ME8. 

Curcuma. Curcuma Longa. Turmeric. 
Filix. Filix Mas. The Male Fern. 
Podophyllum. Podophyllum Peltatum. 
Zingiber. Zingiber Officinale. Ginger. 

THE OFFIOINAL STEMS, ke., ENTIRE PLANT. 

Ohirata. Ophelia Chirata. Chiretta. 
Lactuca. Lactuca Yirosa. Lettuce. 
Lobelia. Lobelia Inflata. 

THE OFFIOINAL BABK8. 

Oanella. Canella Alba. 
OMetaUltk, Croton Eletxtem. 
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( Cinchona Flava. Yellow. 
Olnchona. < Cinchona Pallida. Pale. 

( Cinchona Eubra. Bed. 
CinnamomanL Ginnamomum Zeylanicum. Cinnamon. 
Cusparia. Galipea Cusparia. Angustura Bark-tiee. 
Mezerenm. Daphne Mezereom. Mezereon. 
Nectandra. Kectandra Eodisei. Bebeeiu-tice. 
Quercus. Quercus Peduuciilata. Oak. 
Ulmus. Ulmus Campestris. Elm. 

OFFICINAL WOODS. 

Catechn. Acacia Catechu. 

Dulcamara. Solanum Dulcamara. 

Ouaiacum. Guaiacum OiSicinale. 

HsBmatoxylum. Haematoxylum Campechianum. Log« 

wood. 
Fterocarpiu. Pterocarpus Santolinus. Bed Sandal* 

wood. 
Quasiia. PicraQna Excelsa. 

OFFICINAL TOPS. 

Aconituin. Aconitum Napellus. Aconite. 
Cannabis Indica. Cannabis Sativa. Indian Hemp. 
Conium. Coniam Maculatum. Hemlock. 
Hyoscyamus. Hjoscyamus Niger. Henbane. 
Sabina. Juniperus Sabina. Savin. 
Scoparius. Sarothamnus Scoparius. Broom. 

FECULIAB. 

Galla. Qaercus Infectoria. GallSi 
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IV.— THE LEAF. 

''The typical appendage of the stem.'' 

Leaves are called Alternate when no two of them are 
upon the same level ; Opposite when two or more 
originate apon each node, and Verticillate or Whorled 
when more than two originate from each node, the 
whole collection of leaves being termed a Whorl or 
VerticiUus. 

In th^ perfect leaf are these parts : — 

1. The Vagina or Sheath ; the portion of the leaf 
at its insertion surrounding the stem either 
partially or entirely, 

?. The Petiole or Foot Stalk; the continuation of 
the sheath. 

8. The Lamina or Blade ; the flattened portion. 

To these, in some cases, membranous expansions or 
Stipules are added. 

The point at which the leaf joins the stem is called 
its Insertion, the connexion being by a joint or direct. 
A jointed leaf, when it falls, breaks off at the joint 
When the joint is absent the leaf withers, and leaves a 
ragged soar called Cicatrix, the swelling below being 
termed the Pulvinns or Cushion. 

A Fhyllode is the term used when the petiole be- 
comes enveloped in a leaf-like manner, the lamina being 
abortive or nearly so. 

A leaf is termed Sessile when its development is ar- 
rested after the formation of the blade, but before the 
appearance of the petiole. When the petiole is present 
the leaf is called Petiolate. 

A Simple leaf is that in which there is only one joint, 
situated at the stem ; Compound when the leaf con- 
sists of several joints, or of which the petiole bears more 
than one distinct blade. 
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The skeleton of a leaf consists of subdivisions of the 
petiole, the larger constituting the ribs, the smaller the 
veins. The plan on which they are arranged is termed 
Venation. Should the petiole be continued into the 
blade it is termed the Midrib. 

In Endogenous plants the small veins cross at right 
angles ; the larger veins are parallel and straight. 

In Exogenous plants the small divisions cross at an 
angle; and the larger not being straight, a nettled or 
reticulated appearance is presented. 

A leaf is termed Oblique when the portion on one 
side of the midrib is larger than that on the opposite 
side. 

When the portions of the blade are carried back- 
wards like a pair of ears the term Aurioulate is applied. 

When the stem is embraced by the leaf it is called 
Amplezicaiil. 

If the two ears pass back and unite upon the other 
side of the stem, the leaf is said to be Perfoliate, the 
stem appearing to pass through the leaf ; if two leaves 
are opposite and their bases unite, they are termed 
Connate. 

When the ears of petiolate leaves are prolonged far 
enough back to unite, the form is called Peltate. 

When the apex of a leaf terminates in a sharp point 
it is termed Acute; when the point is very sharp. 
Acuminate ; when very sharp and hard, Cuspidate. A 
blunt^ended leaf producing a short sharp point is called 
Uucronate. When the apex ends in a blunt extremity 
it is called Obtuse; when there is a slight hollow, 
Emarginate ; when the hollow is large and shallow, 
Setuse. 

A leaf is termed Entire when the margin presents 

DO indentations; Crenate when it possesses slight 

rounded projections ; Dentate with deep and sharp 

projectiona J Serrate wken the Bhaip ^om\.a Vi^ W 
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wards the apex ; Betroserratd when they look towards 
the basa 

Other forms of leaves are Orbicular or round, 
8nb-rotund (roundish), Oval, Oblong, Linear (long and 
narrow, same width throughout), Acicular (needle- 
shaped), Cordate or heart-shaped. Lanceolate (like a 
lance-head), Beniform (like a kidney). Subulate (like 
an awl), Ovate (egg-shaped), Spathulate (spoon-shaped), 
Oblanceolate, Obovate (reversely ovate), Obcordate 
(reversely heart-shaped). Sagittate (like an arrow), 
Panduriform (bent in the middle, somewhat like a 
fiddle). Hastate (halberd-shaped). Palmate (with five 
lobes resembling a hand). 

Sometimes a leaf is divided by its indentations into 
two or more lobes, and it is then named according to 
its nervation. Thus, amongst feather- veined leaves a 
leaf is Pinnatifld, in which the incisions are superficial, 
and correspond with the intervenous spaces ; Pinnati- 
seot when the incisions are deeper; Pinnatipartite 
when they almost reach the midrib. 

Palmate leaves are similarly called Palmifld, Palmi- 
sect, and Palmipartite. A Pedate leaf is that in which 
there is an unusual amount of ribs, the lower being 
turned backwards to the petiole. 

Compound leaves are divided into the Pinnate (like 
a feather), and Palmate or Digitate (like a hand). 
When the number of leaflets on the side of the rucliis 
are even the leaf is called Paripinnate ; with a tei-ininul 
leaflet, Imparipinnate. 

Leaves are termed membranous, fleshy, leathery, ac- 
cording to their consistence. 

Deciduous is the name applied when the leaf falls 
in autumn. 

Persistent when it lasts beyond the winter. 

The surface of leaves moj )a^ smoolU ^'«^a^^'^^^^^a^^N^^ 
fpiloBe), rough (scabroTxa) •, ^\a[v aUff >ia\T% v^c:^A^\^^V^A'H 
(8eto8e), with glamdvlm hairs (;«\a<iQ>^^^ ^"^^^ 
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THE STIPULE 

Is a small membranous expansion on either side of the 
point where the leaf joins the stem. When stipules 
are absent the leaf is called Exstipulate ; when pre- 
sent, Stipulate. These stipules are considered by some 
to be partially developed leaves, by others to be portions 
of the leaf-sheath peculiarly developed. 

In the normal condition are found the Free or 
Caulinary stipules, viz. : two free lateral expansions at 
the base of the leaf. 

Adnate stipules are those which adhere to the petiole. 
Connate are those which unite one with the other. 

There are three kinds of stipules : — 

1. Axillary or Intrafoliaceoui ; two stipules 

uniting to form a single organ in the leaf 
axil, and situated between the leaf and stem. 

2. Intrapetiolar ; when the stipules are upon the 

side of the stem opposite to the leaves. 

3. Interpetiolar, simulating whorled leaves. 

An Ochrea is the sheath formed by conjoined stipules 
which are sufficiently large to surround the whole stem. 

A Ligule is a little membranous organ found in 
grasses which occurs in the axil of every leaf, and is 
said to be constituted of axillary stipules. 

A Phyllode is the name applied to a petiole which 
becomes flattened and assumes the functions of a leaf 
whose lamina has fallen off. 

A Tendril is a modification of a leaf, and is the thread- 
like process by which plants attach themselves to other 
objects. 

Thorns are formed by some modified portion of a 
leaf. 
PncUeB are hardened hairs, and are only attached to 
^tf epidermis. 
6et9 are briatles or stiff haira. 
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OFFICINAL LEAVS& 

Aeonitnm Hapellus. Aconite. 

Aloe Vulgaris. 

BeUadonna. Atropa Belladonna. 

( Betulina. ] 
Buohu. Barosma. < Crenulata. > Buoco. 

( Serratifolia. ) 
Coniom Maonlatum. Hemlock. 
Digitalis Purpurea. Foxglove. 
Hyosoyamus Ifiger. Henbane. 
Laurocerasua Prunus Laurocerasus. Cherry Laurel. 
Matiea. Artanthe Elongata. Matico. 
Uelaleuoa Minor. Cajuput. 

g f Alexandrina. Cassia Lanceolata and Obovata. 

Denna. -j Ij^^Iq^^^ Cassia Elongata. 

Stramonium. Datura Stramonium. Thorn Apple 
Tabacum. Nicotiana Tabacum. Tobacco. 
TJncaria Gambir. Catechu Pallidum. 
XTva Ursi Artostapbylos Uva UrsL Bearberry. 

v.— BUDS. 

These are divided into leaf-buds (for the repetition 
of the individual) and flower-buds (for the reproduc- 
tion of the species), both being composed of rudimentary 
leaves. 

They are frequently protected by Scales (Bud- 
Scales or Tegmenta), and sometimes by hairs ; wheu 
these are absent the bud is called Naked. 

Vernation or Praefoliation is the name given to the 
arrangement of the leaves in the leaf-bud ; that of the 
flower-bud is called ^Estivation or Frsefloration. 

When a leaf is so folded that the apex is applied to 
the base it is termed Beclinate, as in the Tulip-tree ; 
when the two edges are in contact, the midtlh h^vc^^v^ 
the centre, it is called Con&OS^^&^^A. K\^"^ \a»:^X>f^ 
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rolled up from tbe apex to the base, and is then called 
Cireinate, as in ferns ; or from side to side, Oonvolute^ 
as in the cherry. 

If the rolling commences simultaneously at both sides 
it is called Involute, as in the buds of the water-lily ; 
if towards the back of the leaf, Bevolute, as in the 
lavender. When there is a plaiting of the lateral 
halves of the leaf the term Plicate is given, as in the 
currant and vine. 

Leaves are termed Imbricate which overlap each 
other, three being partly within and partly without, 
one entirely without the others, and one entirely 
within. 

When the edges of the leaves touch each other, but 
do not overlap, they are called Valvate. If the edges 
in juxtaposition are turned inwards, the variety is 
known as Induplicate. 

VI— THE INPLORESOENOE. 

The flower-bud when developed produces flowers 
which are variously arranged upon their axis. This 
arrangement is termed the Inflorescence^ and is either 
Tenninal or Axillary. 

The axis which supports the flower is termed the 
Peduncle or Flower-stalk, and this receives the name 
of Baohis when it gives off secondary branches, or 
Pedicels, the leaves at their bases being termed Brao- 
teoles or Bractlets. 

Some plants with their stems underground send up 
naked stalks, surmounted by one or more flowers, as in 
the primrose and cowslip. These stalks are termed 

Scapes. 
Bracts are iziodiflcations of the flower-bud. These 
sometimea almost indistinguisViable itoxsi Vcm^ 
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leaves. They are sometimes modified to such an ex- 
tent as to appear like the flower itself. 

A whorl of bracts is called an InYolacmm, secondary 
whorls being termed Involacels. 

Phyllarles are individual bracts occurring in the order 
ComposUcB. A cnpule, the cup of the acorn, is composed 
of bracts ; and the outer whorl of grasses is composed 
of bracts called Glnmes. In the order BosaceoR there is 
often an apicalyx composed entirely of bracts. Little 
bracts, called Palese, are found at the base of each of 
the small flowers constitutiug a daisy. 

A large coloured bract enclosiug the inflorescence, as 
in the Trumpet Lily, is called a Spathe. 

The inflorescence is said to be Definite or Oentri- 
fngal (flying from the centre), and Indefinite or 
Oentripetal (seeking the centre), according to the 
character of the terminal bud. 

The former term is employed when a flower-bud ter- 
xnioates the axis ; the latter term, when a leaf-bud is 
similarly situated. 

Amongst Indefinite Inflorescences are : — 

1. The Raceme; here, along the axis or axes, 

stalked flowers arise, the stalks being of 
nearly equal leugih. Example, Currant. 

2. The Pfuiicle ; when the rachis gives off branches 

supporting several flowers. Example, Oak. 

3. The Thsrrsus ; the flower short and thick, the 

whole inflorescence appearing pyramidal. 
Example, Horsechestnut. 

4. The Oorsrmb ; all the flowers about the same 

level through elongation of the lower pedicles 

of the raceme. 

Example, Cauliflower as eaten. 

5. The Umbel; t1i« on^moii ^*Ca^^<:^^^v!^'^i^^s. 
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upon the same level, like th^ spokes of an 
umbrella. Example, Hemlock. 
When the peduncles thus originatiDg branch 
again in the same manner, the secondary 
umbels are termed nmbellules. 

6. The Spike may be termed a raceme with no 

flower-stalks. Example, Common Plantain. 

7. The Spadiz, a spike whose axis is fleshy and 

surrounded by a spathe. Example, Arum. 

8. The Amentum or Oatkin; the axis of unisexual 

flowers, and falling early. Example, Willow. 

9. The Gone is a modification of the spike, with 

woody bracts. Example, Fine. 

10. The Stoobile is the same as the cone, withTTiem- 

h'anaceous bracts. Example, Hop. 

11. The Locnsta is a form of spike occurring 

among grasses. 

12. A Oapitulum is when the axis of the spike 

presents a flattened plane, as in the Com- 
positse. The florets may be indistinguishable, 
or they may be divided into those of the disc 
and those of the ray. Example, Daisy. 

The capitulum bears the same relation to the spike 
as the umbel to the corymb or raceme. 

The Definite Inflorescence 

Is characterised by the flower-bud being developed 
before any other on the same axis. 

Under this heading is : — 

The Oyme, which may simulate any of the inde- 
finite forms, especially the corymb, panicle, 
and raceme. It is subdivided into : — 

(a) The Ooenanthium ; a sessile cyme with a 
definite capitulum of suppressed inter- 
nodeB, Example, ¥ig. 
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(b) The FMcienlus ; a contracted cyme. 

Example, Sweotwilliam. 

(c) The Glomernlas ; a very cosdexued cyme. 
When the last two, (i) and (e), are arranged 

in the axils of opposite leaves so as to 
resemble whorls, they are termed false 
whorls or VerticiUasters. 
{d) The Uniparons cyme ; where the flowers 
arise only upon one side of the axis. 
Example, Hyoscyamus. 
(x) Helicoid, when the axis is evidently 

interrupted. 
(y) Scorpioid, when the axis appears con- 
tinuous, 
(e) The Biparous cyme; flowers arising on 
both sides of the axis. 
Example, many of the CaryophyllaceaOi 

Anomalous Inflorescence. 

Some forms of inflorescence cannot be easily as- 
signed to any of the foregoing types. In Buscus or 
the Butcher's broom, and in Tilia, the Lime-treo, the 
flowers seem to arise from the centre of the blade of 
the leaf. 

In the Butcher's broom, the part resembling a leaf is 
in reality a flattened branch, from which is developed 
the flower-bud in the axil of a small membranaceous 
bract 

In the Lime, the peduncle is adherent to the petiole 
of its subtending bract, until it reaches the centre of 
the leaf, at which it becomes erect. 

An Inflorescence when it falls early is termed Oadu- 
cons ; when it falls at the ripening of the fruit. Decidu- 
ous ; when it remains attached to the ripe fruit, it is 
Persistent ; when the peduncle becomes enkr^ed «.xLd 
flesh/ it 18 termed Excxescen.%. 
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VII— THE FLOWER. 

" Consists of a number of whorls of leaves (asaally four) 
modified for the reproduction of the species, and situated at 
the extremity of an axis, of which the intemodes at that 
point are but slightly, if at all, developed.'' 

The top of the flower-stalk is termed the Receptacle, 
Thalamus, or Torus. The outermost of ^ the rows of 
the whorl constitute the Calyx or Sepals; the next 
constitute the Corolla or Petals, and these two form 
the non-essential organs of reproduction; but within 
these are two other whorls, one of the male, the Sta- 
mens (Andreecium), the other of the female, the pistils 
(Gynsecium), constituting the essential organs. 

The Dicotyledonous type usually presents five sepals, 
five petals, Ave or ten stamens, and Ave pistils ; but 
sometimes the prevailing number is four. 

The Monocotyledonous type usually presents three 
sepals, three petals, three or six stamens, and three 
pistils. 

A Complete flower is that in which all the whorls 
are complete. 

A Symmetrical flower has the same or a multiple 
number of parts in each whorl. 

A Regular flower is so called when every part of the 
same whorl is identical in colour, size, and shape. 

A Dichlamydeous flower has both calyx and corolla ; 
if one of these be absent, the other is termed the calyx ; 
in such case, however, the term Perianth is often used. 

A Monochlamydeous flower possesses only one (the 
outer) whorl. 

An Achlamydeous or naked flower has no outer 
whorl at all. 

Apetalous is the term given to the flower when the 
corolla is absent. 

A Perfect or Hermaphrodite flower is that in which 

e are both stamens and piatila« . 
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An Imperfect or Diclinous flower ie that in which 
only one set of these eseential organs is present. 

A Staminate or male flower is one containing only 
stamens (indicated by symbol S ). 

A Pistillate or female flower contains only pistils 
(indicated by symbol $ ). 

MonoBcions is the term which implies that there are 
male and female flowers respectively upon the same 
plant. Example, Oak. 

Dioecious, when these different flowers are upon 
difl'erent planta Example, Willow. 

Polygamous, when one plant contains male, female, 
and hermaphrodite flowers. 

Neuter flowers have no sexual organs at all. 

Example, outer whorls of cajf^itula of some composita\ 

A flower is said to be Symmetrical when all its 
whorls are of the same number, or some multiple of 
that number. 

Asymmetrical, when the reverse obtains. The pis- 
tilline whorl is not concerned in this symmetry. 

Bat if it contains the same number of whorls as the 
other parts of the flower, the name Isomerous is em- 
ployed. 

If not, Anisomerous. . 

Binary or Dimerous implies that there are only two 
organs in a whorl. 

Ternary or Trimerous, that there are three. 

Quaternary or Tetramerous, fow. 

Quinary or Pentamerous, five. 

The last is common among Dicotyledons ; the Ter- 
nary amongst Monocotyledons. 

A calyx is said to be Polysepalous when its sepals 
are distinct; Gamosepalous, or Monopetalous, when 
they are united. 

Similar]/, a corolla is Polype^.^Xo^'^^x'llL^'^^'^^*^''^^'^^^ 

Stamens are called MLouad^VfifVi^MA ^Vwi *0^^^ ^^^ 
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united together at their lower parts^ forming only a 
single bundle; Diadelphous, when forming two bundles; 
and Polyadelphous, when forming more than two. 

Syugenesious is the name used when the union of 
stamens takes place only at the upper part. 

HypogTDOUS is the term applied to stamens which 
are inserted below the pistil. 

Perig3rnous, when a calyx tube is formed by the 
union of sepals, petals, and stamens before they reach 
the receptacle, the stamens surrounding the pistil. 

Epigynous, when the calyx tube closely adheres to 
and surrounds the pistil, so that only its top is visible, 
the stamens being above the pistil. 

The flowers possessing hypogynous stamens with the 
sepals and petals distinct are classed under the name of 
ThalamiflorsB. 

Those having their stamens inserted into the calyx 
tube, either perigynous or epigynous, under Oalyciflorse. 

Those with a gamopetalous corolla, into which the 
stamens are inserted (perigynous), under CorollifloraB. 

When the calyx is adherent to and completely covers 
the ovary it is said to be Superior, the ovary being then 
Inferior. 

The calyx is inferior, the ovary superior, where the 
sepals are free and inserted below the ovary. 

Gynandrous is the term used when the stamens are 
adherent to the pistil. 

.Estivation or Praefloration implies the folding of 
the flower-bud. We have here the same forms as in 
Vernation, with the addition of a variety known as 
Corrugate or Crumpled, together with theVexillary 
^Estivation, found in some plants of the order Legumi- 
nosoRy in which the flower is so arranged that there are 
a vexillum or standard and two lateral al(B or wings, 
enclosing a carina or keel. 
The outermost Jeal-whorl ia tcxm^i ttk^ ^"^tl^ W\i 
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this sometimes has an epicalyx composed of bracts. The 
sepals are said to be distinct in the typical flower, and 
are then called FolysepalouB. When they cohere the 
name Gamosepalous is given to them. 

These sepals are sometimes coloured or petaloid, but 
they are usually green* and sessile. They are generally 
entire, but admit of various modifications. For instance, 
iu the Aconite they are coloured and form a hood 
(napellus, a monk's hood). 

Sepals whose extremities turn inwards are called 
Connivent ; those whose extremities turn outwards, 
Divergent, but they often stand erect. 

In a Gamosepalous calyx the coherent part is called 
the Tube, its upper extremity the Faux or Throat, and 
the free portion the Limb, composed of lobes if the co- 
hesion be incomplete. The lobes are separated by 
sinuses. 

Caducous is the name given to sepals that fall off. 

Deciduous, when they fall off contemporaneously 
with the corolla. 

Persistent, when they remain attached to the ripening 
fruit. 

Marcescent, when the calyx remains withered| but 
loosely attached to the fruit. 

Accrescent, when continuing to grow, forming a 
bladder-iike covering over the fruit 

Sepals are sometimes very small, shrivelled, or modi- 
fied, so as to form, as in CompositsB, a so-called Pappus. 
Here the calyx is a typical one at its lower part, but 
as the fruit ripens it splits up into a mass of thin fila« 
mentary threads. 

OFFIOINAL FLOWEBS. 
Ammoniacum. Dorema Ammoniacum. 
Anthemis. Anthemis Kobilis. GhamotEivV^ 

* Green it not considered a Qo\o^QCt Sxl'^\iIVd^% 
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Aurantii Floris Aqua. Citrus Aurantium and Citrus 

Bigaradia. Orange. 
Cannabis Indica. Cannabis Sativa. Indian Hemp. 
Caryophyllus. Caryophyllus Aromaticus. Clove. 
Kousso. Brayera Anthelmintica. Cusso. 
Lavandula. Lavandula Vera. Lavender. 
Lupulus. Humulus Lupulus. Hop. 
SambucuB. Sambucus Nigra. Elder. 
Santonica. Artemisia Santonica. 

Vm— THE COROLLA 

The Corolla is composed of modified leaves called 
Petals. These usually possess a contracted part termed 
the Unguis (claw), and are then called Ungniculate. 
The spreading part of the petal is called the Limb ; when 
the petals are cut into fringes they are called Fimbriated. 
Boat-shaped petals are termed Navicular ; spoon-shaped, 
CocMeariform. When pouch-like processes proceed 
from them they receive the name of Spurred, Saccate, 
or Gibbous. 

The term Nectary implies that when there is more 
than one whorl of petals, some may be so reduced in 
size that they become abortive. 

When the petals are all distinct the corolla is termed 
Polypetalous ; when they are united the corolla is said 
to be Gamopetalous. 

There are four forms of regular Polypetalous 
Corolla : — 

1. The Cniciform or Cruciferous. This has four 

petals, ungniculate, and in the form of a St. 
George's cross (see order Cruciferse). 

2. The Caryophyllaceous. In this there are five 

petals, enclosed by the calyx tube, the claw 
long, and the limbs diverging at about right 
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angles from the claw (order Caryophyl- 
lacese). 

8. The Rosaceous, five petals, claws absent, or 
obsolete, and spreading irregularly (order 
Rosaceae). 

4. The Liliaceous. Petals forming a funnel be- 
fore spreading (order Liliaceae). 

The only Irregular Polypetalous Oorolla to which a 
distinct name is given is the Papilionaceous or Butter- 
fly-like form. In this the five petals are arranged so 
that the veziUum or standard is very large, and situ- 
ated posteriorly. Two also or wings are placed at its 
sides, and the carina or keel is composed of two small 
pieces uniting anteriorly. 

The forms of the Regular Gamopetalous Corolla 
are the following : — 

1 The Tubular ; consisting of a nearly cylindrical 
tube throughout, as in the central flowers of 
some of the Compositse. 

2. The Urceolate (urn-shaped) ; a modification of 

the Tubular, with the tube expanded at centre ; 
only slightly contracted at base and apex, 
as in the Heath, Erica. 

3. The Campanulate (bell-shaped) ; the tube di- 

lating from base to apex, gradually and con- 
tinuously, as seen in the Hare-bell. 

4. The Infundibuliform (funnel-shaped) ; like the 

Campanulate, but with a long tube contracted 
upwards from the base, the limb gradually 
dilating at the top, as in Nicotiana Tabacum 
(the Tobacco plant). 

5. Esrpocrateriform (salver-shaped) ; having a long 

narrow tube, from which the limb auddexibx 
diverges at a right wa^^^ ^ va. ^'^ ^i\sss55Rfs.^ 
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G. The Botate (wheel-shaped) ; in this the tube is 
very short, but in other respects is exactly 
like the Hypocrateriform, as in the Potato. 

Irregular Gamopetalous Corollas are the three follow- 



lug:- 



1. The Labiate, Bilabiate, or Lipped ; the limb 

is divided into two lips, an upper and lower, 
the former being generally composed of two 
united petals, the latter of three, and this 
may be entire or trifid (order Labiatae). 

2. The Personate or Mask-shaped ; in this the 

throat is partially occluded by the lower lip or 
palate, which is bent back, as in the Snap- 
dragon. A modification of this occurs in Cd- 
ceolaria, where the lips are hollow, like a 
slipper, and called Calceolate. 

3. The Idgnlate or Strap-shaped; atubular corolla, 

in part split up, so as to form a flattened 
band, as in the Dandelion. There are in- 
dentations at the end of the strap indicating 
the number of petals composing it. 

A Nectariferous petal is seen in the Eanunculus, 
which possesses a scale-like organ at its base called a 
Nectary. 

Like the calyx, a corolla may be deciduous, caducous, 
or persistent. 

When the corolla is persistent and withers up it 
becomes marcescent. 

OFPIOINAL PETALS. 

Bhoeas. Papaver Ehoeas. Eed Poppy, 
Bosa Centifolia. Cabbage Hose, 
JSosa Gallic^. lied Bose. 
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IX.— THE STAMENa 

A collection of stamens is called an Andracitim. 
The Stamen is a flower-leaf modified in order to pro- 
duce the pollen, a powdery substance destined to fecun- 
date the ovule. It is generally furnished with a thread- 
like organ called the Filament, upon the summit of 
v'hich is placed the Anther. 

This Anther is usually divided into two Lobes, in 
the interior of which are one or more Loculi or cells 
containing the pollen. 

When the filament is absent the anther is termed 
Seasile. When the anther is absent the stamens aro 
Sterile. 

The Filament, when thread-like, is called Filiform; 
when hair-like. Capillary. It is termed Subulate or 
uwl-shaped when it tapers from base to apex, and 
Clavate or club-shaped when from apex to base ; 

Moniliform or necklace-shaped, as in the nettle, 
when it appears like a row of beads. 

The Anther is usually oblong, and in it are found two 
parts : the Face and Dorsum or back. Where the 
ripe anther opens is placed the Suture. If the face of 
the stamen turns towards the pistil, the anther is called 
Introrse ; when the face looks towards the petals it is 
termed Extrorse. The filament is joined to the anther 
in one of three ways, as follows : — 

1. Innate; the filaments passing without inter- 

ruption into the connective. 

2. Adnate ; filaments not passing directly into base 

of connective, but running along its back near 
the base and continued along the connective. 

3. Versatile ; the filament joining the connective 

near its middle, the anther being balanced 

upon a fine point. 
The Oozmective is geueiaW'j ^ %cKv5L\iCi^'^^\s^ ^^^isw 
the two adjacent anther-\o\)Via w^ uu\\.vi,^^ ^'^^ "^^"^^^^ 
IklJt abort nor extends be^oi^^ ^^^^"^ ^xVt«tsi\XKfc^. 



28 

Wlien young the anthers usually have four cavities 
{quadriloctdar) ; but when ripe they have generally but 
two (bUocular) ; occasionally only one cavity is left 
(unilocular). 

Dehiscence implies the bursting of the anther to 
allow the escape of the pollen. 

It is of four kinds, viz. : — 

1. Longitudinal, when the anther bursts in the 

line called the suture. 

2. Transverse, when the anther-lobes are twisted 

on their axes, presenting their apices or bases 
towards the connective^ the opening running 
across the anther. 

3. Porous, when there are small openings at the 

apex of the anther, through which the anther 
bursts. 

4. Valvular, when the wall of the anther gives 

way, but remains attached at one point so as 
to form a hinge, leaving a lateral opening. 

If the stamens, petals, and sepals are equal in num- 
ber, the flower is called Isostemonous ; if this is not the 
case, then Anistemonous ; if the sum of the sepals and 
petals equal the number of stamens, Diplostemonous. 

Stamens are called Epipetalons when placed upon 
the inner faces of the petals. 

Occasionally some stamens are longer than the others. 
If there are two long and two short, they are termed 

Did3rnaaious ; if there are four long and two short, 
they receive the name of Tetradynamdns. 

ii the stamens cohere by their filaments into one 
bundle, they are Monadelphous ; if into two bundles, 
Diadelphous ; into three, Triadelphous ; if into more 
than three. Polyadelphous. Should they be united by 
iheir anthers, they are termed Syngenesions. Whea 
eoheient to the pistil, they are cslVed Qyua&dxous; 
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Z.— THE PISTIL. 

The pistils occupy a poeition interior to the 8tamen«, 
each individual constituent of their whorl being termed 
a Carpel, which may be regarded as '' a conduplkale 
leaf with the edges turned inwards,'^ In the lower part 
of the carpel is a cavity containing the ovules, and to this 
the name of Ovary is given, and the inturned edges of 
this ovary form the PLetoenta. Upon the top of thu 
ovary is usually found a slender body, the Style, at the 
termination of which is the Stigma. In the absence 
of the style the stigma is termed Sessile. 

The carpel, and consequently the pistil, may be soli- 
tary j but there may be two or more carpels, and when 
they are very numerous they are said to be Indefinite. 
If there are a number of distinct carpels in a flower, they 
are said to be Apocarpous ; if they cohere together, they 
are termed Oompound or Syncarpous. 

Between the cells of adjacent ovaries are partitions 
called Dissepiments. When there are many, and they 
project so as to unite in the centre of the ovary, this 
organ is called Multilocular, and the Placentation is 
said to be Central. If the partitions project only a 
short distance from the wall of the ovary, the fruit is 
then called TJniloculari and the placentation is termed 
Parietal 

Officinal Stigma and part of Style :— 

Crocus Sjitivtts. Saffron. 

XI— THE OVARY. 

When this consists of one carpel it is called Simple ; 
when of more than one, Compound. It is usually with- 
out a stalk, but when this is present it is termed a 

Gynophore, and the ovary receives the name of 
Etipitate. 
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The Placenta is considered to be " the inturned and 
conjoined edges of the carpdlanj leafy* and, as has been 
noticed above, may be Free, Central, or Parietal. 

The Style generally arises from the summit of the 
ovary, and is then called Apical or Apicilar ; but when 
it arises from the side it is termed Lateral ; when from 
the base. Basilar. 

The Stigma may be Simple or Compound, and when 
the carpels are not united it is Distinct. 

Terminal is the appellation when the stigma is at the 
extremity of the style ; Lateral when the components 
of the style are not united at their upper parts. 

A Stigma is termed Capitate when it forms a dis- 
tinct swelling at the top of the styla The stigmas 
are PeniciUate or Feathery in Grasses ; Lobed in Com- 
positse; Radiate in Papaveraceae ; Lateral in Legu- 
minosae j and Petaloid in Iridacese. 

Xn-THB FRUIT. 

By fecundation by the pollen the ovule is finally 
converted into a seed, and this, together with its cover- 
ing, forms the fruit. 

The case or covering of the fruit is termed the 

Pericarp. It may be either dry or succulent. 

When dry no distinct layers are perceptible, but when 
succulent three parts may be distinguished, viz. : — 

1. The Epicarp, corresponding to the epidermis 

of the lower surface of the leaf. 

2. The Mesocarp, corresponding to the paren- 

chyma of the lower surface ofthe leaf. 

3. The Eodocarp or Putamen, corresponding to 

the epidermis of the upper surface of the leaf, 
enclosing the seed. 
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Zm— DEmSOENOR 

Fruits are called IndehiBoent in which there is a 
hard pericarp, and which fall from the plant without 
allowing the escape of the seed. 

If the fruit breaks up and allows the ripe seed to 
escape, it is called Dehiscent 

There are three modes of Dehiscenoe, viz. : — 

1. Valvalar; the fruit opening longitudinally 

along the lines of their natural sutures, the 
parts falling in the form of valves. 

(a) Septicidal ; the carpels of a syncarpous 
pistil separating, and dividing the septa 
into component parts. 

(5) Locnlicidal ; the septa entire, each carpel 
opening at its dorsal suture. 

(c) Septiftragal ; each dissepiment broken 
transversely, the placenta standing in 
the centre of the ovary and entirely sepa- 
rate from the walls. 

2. Transverse or Oircumscissile ; the upper and 

lower part of the fruit separated by a trans- 
verse rent, the latter being left uncovered by 
the former falling off like a lid. 

3. Porous ; the fruit opening only by small pores. 

Fruits may be divided into Simple (produced by a 
f^ingle flower) and Multiple (by more than one flower). 
Of the former there are two subdivisions : Apocarpous 
and S]mcarpous. 

The Apocarpous may be Simple or Compound ; the 
Syncarpous Inferior or Superior. 

The Simple Apocarpous Fruits are two in number, 
viz. : — 

1. The Legume; dehiscing by dot^^v.l^'^^^^s^^^ 
sutures. 
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3 The lomentum ; differing from the foregolDg 
by its moniliform constrictions at intervals. 

(a) The Utricle is a simple apocarpous fruit 
sometimes dehiscing, and is one-celled or 
many-seeded, with a loose membranous 
pericarp. 

(&) The Drupe is a simple apocarpous fruit 
never dehiscing, and is one-celled and 
one-seeded ; made up of a fleshy sarco- 
carp and a bony endocarp. 

Compound Apocarpous Fruits are the following : — 

1. The Follicle ; dehiscing only by a single suture. 

2, The Achene; an indehiscent fruit with only 

one cell and one seed. It is tipped by the 
remnant of the style. 
8, The Hetserio ; examples of which are : 

(a) The Strawberry ; an enlarged and succu- 

lent receptacle, upon which are numer- 
ous achenes. 

(b) The Baspberry; in which the receptacle is 

fleshy, not succulent^ and supports a 
number of drupes. 

4. The Cynarrhodum or Bose-hip ; an inverted 
hetsejrio, consisting of achenes received into a 
hollowed succulent receptacle. 

Superior Syncarpous Fruits are these : — 

1. Indehiscent. 

(a) The Caryopsis, composed of two carpels 
usually, and having a dry closely attached 
pericarp (as in Grasses, Oats, etc.). 

(6) The Samara, having two or more coherent 
achenes, the margins being winged (Ash 
and Elm). 
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(c) The Oareernlns, a collection of cocci or 

carpels, separated from the base of the 
carpophore, but connected at the upper 
part. 

(d) The Trjrma, a compound drupe (Walnut), 

sometimes having a fibrous outer coat 
(Cocoa-nut). 

In the above ((a), ^6), (c), (d)) the pericarp is Dry. 
In the following the pericarp is Succulent:—- 

(a) The Nuculanium or Vva, a fruit with a 

pericarp, enclosing numerous seeds en« 
veloped in pulp (the Grape). 

(b) The Hesperidium or Orange ; like the 

grape, but the septa are permanent, 
within which is the pulp, and surround- 
ing which is the rind. 

2. Dehiscent 

(a) The Capsule, a fruit one or more celled, 
many-seeded, with Valvular dehiscence 
in Colchicum ; Porous dehiscence in 
J'oppy; and Transverse dehiscence in 
llyoscyamus, in which case it is called 
a Pyxidium, 

(*>) The Siliqua consists of two carpels only, 
with parietal piacentation. It contains 
a rejplum or false septum, and the dehis- 
cence is valvular. A silicula is a short 
and broad siliqua (order Cruciferso), 

Inferior Syncarpous Fruits :— 

1. Indehiscent, dry and sticculeni 

The Dry are : — 
(a) The Olans or Nut, a one-colled, single- 
seeded fruit, and generally seated in a 
whorl of biei^l^ ot ^>^^\Aa ^^ ^^'5i«^^;* 
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(&) The Cypsela, an iDfcrior achene, with a 
calyx in form of a pappus (in Com- 
positae). 

(c) The Cremocarp, an inferior carcerulus, 
composed of two carpels called 
Mericarjps (in order Umbelliferae). 

The Succulent are : — 

(a) The Bacca or Berry, an inferior nuctila- 

nium (the Gooseberry). 

(b) The Pomum or Apple, like t% bacca, but 

possessed of an endocarp forming a more 
or less bony core (Apple, Hawthorn). 

(c) The Pepo is three-celled and pulpy, with a 

thickened rind. 

(d) The Balausta or Pomegranate is remark- 

able for having its carpels in two stories 
placed side by side. 

2. Dehiscent. This fruit is seen only in the Cam- 
panula, and is called Diplotegia; it is exactly 
like the capsule, except that it is inferior. 

Multiple or Anthocarpous Fruits : — 

1. The Cone, an elongated fruit composed of 

hardened scales, each bearing in its axil one 
or more seeds, which are naked and called 
Gymnosperms (the Pines and Cycads). 

2. The Oalbulus is more rounded than the Cone, 

and the extremities of its scales are flattened 
like a nail-head (in the Cypress). 

3. The Strobilus ; in this the scales are mem- 

branous, and the seeds enclosed in carpels, 
but otherwise it is like the Cone (the Hop). 

4. The Sorosis, the ripe product of numerous 

flowers, appearing single on account of their 
close coherence (Mulberry and Pine-apple). 
^, The Syconna, a ripe CoBnaiiftvixxm (J.\i^ "Ei^Y 
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OmOINAL FRUITS. 

Anethum. Anethnm Grayeolens. Dili 

Anisum. Pimpinella Anisum. Anise. 

Anrantinin. Citrus Bigaradia and Citrus Anrantiura. 
Orange. 

Bela. iEgle Marmelos. Bael. 

Capsicum. Capsicum Fastigiatum, 

Carnm Carui. Caraway. 

Cassia. Cassia Fistula. 

Colocynthis. ' Citrullus Colocynthis. 

Coriandmm Sativum. Coriander. 

Conium Haculatom. Hemlock. 

Cubeba Officinalis. Cubebs. 

Elaterium. Ecbalium Officinarum. Squirting Cucum- 
ber. 

Ficns Carica. Fig. 

Foenicnlum Dnlce. Fennel. 

Jnniperns Communis. Juniper. 

Limon. Citrus Limonum. Lemon. 

Lupnlos. Humulus Lupulus. Hop. 

Horns Nigra. Mulberry. 

{Glycerinum. 
Sapo Mollis. 
Papaver Somnifemm. White Poppy. 
Pimenta. Eugenia Pimenta. Pimento. 
Piper Higrum. Pepper. 
Prnnnm. Prunus Domestica. Plum, 
Ehamnns Catbarticns. Buckthorn. 
Rosa Canina. Dog Eose. 
Buta Oraveolens. Eue. 
Sabadilla. Aaagroea Officinalis. 
Tamarindus Indica. Tamarind. 
Vitis Vinifera. Grapo. 
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Xnr. -THE OVXTLB. 

The Omle, in its earliest condition, takes origin from 
the " inturned edge of a carpellary leaf^' and when it has 
been fecundated, and contains an embryo, is termed a 
Seed, 

An ovule is termed Solitary when there is only one 
111 an ovary. 

When the number can be counted with ease the 
ovules are called Definite ; 

When the ovules are very numerous, they are said 
to be bidefinite. 

An Erect Ovule is that which appears to rise from 
the base of the ovary and to stand upright. 

A Pendulous Ovule is that which hangs from the 
summit of the ovary. 

It is called Ascending when it apparently rises from 
the side near the bottom, and is directed upwards. 

It is Suspended if near the top, and hangs down- 
wards. Should it grow straight outward, it is called 
Peltate or Horizontal 

At first the ovule presents a small projection from the 
placenta, termed the Nucleus ; this increases until it is 
separated by a slender cord termed the Foniculas or 
Podosperm. Two coverings for the ovule are by degrees 
developed from its base, where it is joined by the 
funiculus, and this point is called the Hilnm. The 
inner covering is called the Integumetitum Internum; 
the outer the Integumentum Externum. 

The ovule is not completely covered by either of these 
coats, but a small space is left called the Hicropyle or 
Foramen, the opening in the internal coat being called 
the Endostome, that in the outer the Ezostome. 

Contemporaneously with these formations is formed 

a cavity called the Embryo Sac The spot where the 

/an/culus actually joins tho nvxcl^wa vb termed the 
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When the base of the ovule turns towards the 
placenta, and its apex away from it, the ovule is termed 
Orthotropoas. 

If the chalaza turns away from, and the micropylo 
towards the placenta, the ovule is called Anatropous. 

In the latter case the micropyle and hilum are close 
together, and the funiculus forms a cord-like projection 
on the surface of the ovule termed the Baphe. 

If the ovule becomes bent upon itself like a U, and 
brings the hilum and chalaza in contact with the micro- 
pyle, it is termed Campylotropous. 

When the funiculus is elongated so as to push the 
chalaza up and the micropyle down, thus causing the 
long axis of the ovule to be horizontal, it is called 
Amphitropous. 

XV.— THE SEED. 

The Seed consists of an outer covering called the 
Testa or Episperm, and an inner the Tegmen. The 
former is either woody, membranous, soft, or pulpy. 
Occasionally a third covering is present ; this is called 
an Arillus, when growing upwards and originating 
from the funiculus ; and an Arillode when growing 
downwards and originating from the micropyle. By 
the side of the embryo, or enveloping it, is placed the 
albumen ^when present), called Peri- or Endo-sperm. 

Albnminons Seeds are those possessing this endo- 
sperm ; Exalbuminous when it is absent. The albumen 
may be starchy or mealy (in the Wheat), fleshy (in the 
Barberry), mucilaginous (in the Mallow), hard and hony 
(in the Ivory-nut). It is termed Ruminated in the 
Nutmeg, where it presents a mottled appearance. 

The Embryo itself consists of a Plumule or Badicle 
and one or more cotyledons. 

The Plumule alwaja lutixft v«tc^ itotsi^^^cKNK^^'^^^. 
the radicle towards it. 
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Plants containing two seed-lobes receive the name of 
Dicotyledons; plants containing only one seed-lobe are 
called Monocotyledons. 

Plants with many seed-lobes (a rare circumstance) are 
termed Polycotyledons. 

Those with no seed-lobes, as in all Crjrptogamic 
Plants, receive the name of Acotyledons. 

If the Embryo occupies the centre of the kernel, it is 
termed Axial; if without its centre, Eccentric or 
Abaxial. It may be straight, curved, spiral, hooked, or 
folded. When it is folded it is Incumbent (the radicle 
folded over the back of the cotyledons), or Aocumbent 
(the radicle lying along the edges of the cotyledons). 

XVI— GERMINATION. 

The embryo of a ripe seed, when placed under the 
proper conditions, enlarges, becomes active, and, rup- 
turing its surrounding coats, produces a new plant. 

This process is termed germination. 

The chief necessary conditions for its production are 
Moisture, Heat, Air, or Oxygen. 

It is favoured by the absence of light. 

The heat most favourable to germinating plants is a 
temperature of 60° to 80" Fahr. Much greater heat is 
required by some tropical plants; and germination 
takes place in some of the Cryptogamge a very little 
above the freezing point. 

So long as a seed is dry, it will not sprout, but di- 
rectly moisture reaches it the embryo commences its 
development. Water being absorbed, the cells become 
dilated, and the integument broken, thus admitting the 
exit of the embryo ; by the action of heat, a sort of 
ferment (diastase) is formed, by which the starch of 
the embryo is converted into dextrine and grape sugar 
(glucose). These substances nouxisb. tti^ ^W^k 
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That these changes may take place, air or oxygen is 
requisite ; carbonic anhydride is given olT, and heat is 
evolved. 

If buried deep in the soil, a seed will not germinate. 
A seed will sprout more readily in the dark than in 
the light, and more in diffused daylight than in direct 
sunlight. 

Chemical rays of the solar spectrum are more favour- 
able to germination than light-yielding rays. 

The most favourable conditions for germination are 
that the seed be placed at a moderate depth in the soil, 
which is well powdered to permit the entrance of air, 
and prevent moisture and heat escapiiig. Larger seed 
should be planted at a greater depth than smaller ones. 

The time requisite for the germination of a seed 
greatly varies, being longest iu those which have been 
dried and have a dense coat, and shortest in those 
which readily take up water. 

The appearance of the embryo is hastened by soak- 
ing the seed in water. 

Germination of Dicotyledons. 

In Dicotyledons the nutrient supply of the seeds is 
either in the embryo itself, and in the cotyledons 
especially, or in the form of perisperm surrounding it. 

When these seeds commence to sprout, the radicle 
first appears at the micropyle or foramen, and then the 
protrusion of the cotyledons follows. 

In some cases the cotyledons remain below the 
ground, and are called Hypogeal ; in others they rise 
above the ground in the form of leaves, and are termed 
EpigeaL 

The plumule appears between the two cotyledons, 
which are at times so cut up that the embryo seems 
Polycotylcdonous, as is obseivcid. isv \.\ift Yvsi^s.^'^Rk ^-v. 
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No necessary relation is borne by the cotyledonary 
leaves to the vegetative or true leaves. 

Germination of the Monocotyledons. 

The embryo in many Monocotyledons presenid no 
distinct parts, and merely resembles a conical mass, 
tapering at one end, nearly truncated at the other, and 
having a slit towards its base. 

Through the slit appears the plumule, and from the 
truncated end are developed adventitious roots; the 
tapering part is the solitary cotyledon. 

The radicle is never greatly developed, and from it 
adventitious roots are developed, by which the external 
covering of the radicle is pierced. 

The majority of monocotyledonous seeds possess 
albumen, which is usually absorbed entirely. 

In these seeds the solitary cotyledon is wholly or 
partially retained in the seed-coat during germination. 

XVn.— FECUNDATION. 

The existence of male and female flowers has been 
recognised from a very early period. 

It is supposed that in fecundation or propagation of the 
individual the pollen of the stamens is thrown upon 
the stigma of the pistil, and so conveyed to the ovary. 

Some female flowers, however, appear occasionally 
to produce fruit independently of any pollen agency ; 
but, in general, the pollen has been conveyed from a 
distance, or, it may be, produced by flowers (in which 
only pistils are as a rule produced), givin'^ rise to 
stamens. 

To ensure the pollen grains being applied to the 
stigma, the relative lengths of the style and the stamens 
vary according to the nature of the flower, whether 
pendulous or erect, the stamens being shorter than the 
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XVni— MORPHOLOGY. 

With regard to their outward form, Plants are divided 
into : — 

1. Phanerogamic or Flowering Plants (sexuality 

apparent); and 

2. Cryptogamic or Flowerless Plants (sexuality 

concealed). 

The Phanerogamic produce flowers^ and seeds c(ynr 
taining an embryo. They are divided into 

1. ExogensB and 2. EndogensB. 

THE EXOQENJE OR DICOTYLEDONS. 

At an early period of their history, the Exogenc3 
consist of an Internal Parenchyma, which is regular 
or irregular. External to this is a circle of Indefinite 
Fibro-vascular Bundles which anastomose with each 
other, forming a kind of network, the meshes of which 
are filled with bands of cellular tissue. These bands 
connect the central parenchyma or pith with the outer 
layer of flattened cells, by which eventually the bark 
is formed. 

Between the bark and the fibro-vascular bundles is 
found the Cambium layer. The whole is enveloped 
by the Epidermis. 

Thus, at this epoch, the composition of the Exoge- 
nous stem is the following : — 

1. Parenchyma of the Pith 

2. Fibro-yascnlar Bundles 

3. Cambium Layer )- Medullary Raya 

4. Parenchyma of the Bark 

5. Epidermis 

This is the permanent condition of an herbaceous 
Dicotyledon, 
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The structure of one which is iutended for a longer 
existence than two years is more complex. 

In the latter is found a central pith, composed of cells. 
In plants of one or two years of age the pith relatively 
is not so large, to the rest of the stem, as in herha- 
ceous or very young plants. 

In rapidly growing plants, as in the Umbellifeno, 
sufHcicntly numerous cells cannot bo produced to fill 
the space intended for the pith, so that the stem is 
hollow, except at the root. 

In the endogenous stems of grasses the same condi- 
tion is present. 

In the walnut tree a regular alternation of septa and 
cavities is observed ; this arrangement constitutes the 
so-called chambered pith. 

The internal portion of the fibro-vascular bundles, 
by which the pith is immediately surrounded, is com- 
posed of a ring of spiral vessels which are rarely seen 
in any other part of the stem. 

This ring is termed the Hednllary Sheath, and from 
it vessels are sent off to the leavea The greater por- 
tion of the stem is, however, found to consist of bundles 
of woody fibres, usually combined with pitted or 
dotted ducts, and the whole is arranged in concentric 
circles, each circle constituting a year's growth. The 
medullary rays running from the pith to the bark break 
up these circles into wedge-shaped masses. 

In the transverse section circular marks appear, which 
arise from the ducts being more internal than the woody 
fibres, and from smaller compact cells being produced 
at the end of the season, and the arrest of growth by 
cold during winter. 

In tropical countries the stoppage of growth is usually 
due to drought. In these regions more than one ring 
may be produced in the plant of one year , and again, 
in some tribes, as the Cycas, a single circle requires 
several years for its completion. (^ | 
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Generally speaking, however, by counting the con- 
centric rings, and accrediting one to each year, the age 
of an Exogenous tree can be ascertained with accu- 
racy. 

The ducts usually are surrounded by woody fibres, 
but there are many variations. 

The wood of the Coniferae is almost exclusively 
composed of punctated or glandular tissue. With in- 
crease of size of the trees the older parts of the wood 
increase in density, since secondary deposits are formed 
within their cells, and at length these become imper- 
vious. 

This central portion is termed the Heartwood or 
Duramen, which is frequently of a dififerent colour from 
the rest of the stem, in consequence of the deposition in 
it of peculiar secretions, as observed in the mahogany 
and ebony tree. 

The external part, in which the cells are not so 
thickened, is termed the Alburnum or Sapwood, since 
through it ascend the fluids destined for the nourish- 
ment of the plant. 

It has been stated that the wood is arranged in 
wedges, bounded laterally by the medullary rays. 
These rays are composed of brick-shaped cells placed 
one over the other (muriform parenchyma), and belong 
to the horizontal system of the plant. They connect 
the cellular system of the pith with that of the bark. 

The rays which extend the whole distance from the 
bark to the pith are termed Primary. As the original 
wedge of wood, however, increases in breadth year by 
year, it is simultaneously cut up by a new set of rays, 
and these only stretch to the bark from the ring of the 
year in which they took origin, and are thus termed 
Secondary. 

In all growing plants, and immediately external to 
the sap-wood and separating it from the bark, is found 
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a layer of cells retainiDg their primordial utricles. To 
this layer the term Caim)ium is given. It is of a green 
colour. From the cambium layer the wood internally 
and the bark externally are developed. 

To the presence of the cambium is due the peculiar 
quality of unlimited growth iu the Exogenoo. 

The collective name of bark is applied to the stnic- 
turcs outside the cambium, and four sets of these mny 
be recognised : 

1. Liber or Endophlosum. 

2. Ghreen Oellular Layer or Mesophlosnm. 

3. Suberous, Oorky Layer or Epiphlosum. 

4. Epidermis. 

The parenchymatous structures are here internal, the 
cellular being external, whereas in the wood the re- 
verse is the case. The bark, moreover, grows from tho 
inside, and not from the outside. 

Upon section, then, an Exogenous Tree presents tho 
following parts : — 

1. The Epiphlosum or Cuticle ] 

2. The MesophloBum or Oortex > Tho Bark. 

3. The Endophlosum or Liber ) 

The Cambium Layer (in growing plants). 

4. The Soft Wood or Alburnum \ 

5. The True Wood or Lignum ( rru^wr^^^ r» 

6. The Medullary Sheath ( The Wood Proper. 

7. The Pith or Medulla ) 

The Leaves of these plants are net-veined and articu- 
lated to the stem. The embryo consists of never less 
than two Cotyledons and occasionally of more. The 
sepals and petals, when they exist, are in fours or fives, 
seldom in threes. The embryo has rarely more than 
two seed-lobes* 

I 
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The roots are Exorrhizal, i.e,y taking origin by do 
velopnient of the radicle outside the root. 

The Ezogense are divided into : — 

1. Angiospermia, or those with covered seeds; and 

2. Gymnospermia, or those with the seeds naked. 

The Angiospermia, again, include the five following 
varieties ; — 

(a) Thalamifloras, in which the corolla is 
polypetalous, and stamens are hypogy- 
nous. 

(h) Oalyciflorse; corolla polypetalous ; stamens 
either epigynous or perigynous. 

(c) OoroUiflorse ; corolla monopetalous ; sta- 

mens inserted into the petals (epipe- 
talous). 

(d) MonocUamydesB ; with calyx only. 

{e) AcMamyde^e ; wanting both calyx and 
corolla. 

THE ENDOQENJE OR MONOCOTYLEDONS. 

In these the stems are composed of parenchyma not 
separable into pith and bark, called endogenous in 
consequence of the peculiarity of the development of 
the nbro- vascular bundles. 

There is a general pith in which curved fibro-vascular 
bundles are arranged peculiarly. The bundles pass 
bodily into the leaves with which they are connected 
at their upper extremities, and at their lower extremi- 
ties they bend outwards, and, by interlacing, compose 
a network which separates the central from the cortical 
parenchyma. 

Occasionally the cells of the cortical part retain for 
a time the primordial utricles, and form a kind of cam- 
Jajrer, differing from that oi ttxa Dk^t^tedons in 
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enlarging the bundles, not at the side, but at their 
extremities only. 

In the herbaceous Monocotyledons the stem is com- 
posed of a succulent parenchyma having tibrous, stringy 
bundles diffused through it, and even where woody 
stems are present, their hardness depends rather upon 
the hardening of the pareuchyma by secondary do- 
posits than upon the fibro-vascular bundles. 

The exterior of the endogenous stem is bounded by 
a rind, which consists of spongiform parenchyma, 
upon which are a few layers of tubular cells, in some 
cases made up only of simple epidermis, but of corky 
texture when most developed. 

The fibro-vascular bundles take origin at the organic 
apex of the plant or punctum vegetationis, and from 
this they bend outwardly, downwards towards the root, 
and upwards towards the leaves ; and, if the stem is of 
great length, they arrive at the rind before getting to the 
root ; of the two curves, the upper is the more abrupt. 

The lower part of the bundles is connected intimately 
with the rind, which is inseparable from them. 

The most fibro-vascular bundles being contained in 
the outer part of endogenous stem, this part is harder 
than the internal. 

Endogenous stems are usually cylindrical, sinco the 
cortical part soon hardens, and thus the stems are not 
capable at an early period of increasing their diameter. 
An exception is observed in the case of the iDrocsBna 
or Dragon Tree, in which the hardening does not take 
place^ and which may attain a great size. 

The leaves arc marked by parallel etralght reins, 
often sbcatbiog the stem at their base^, 7hf$ embryo 
contains only one cotyledon, and the parts of the flowers 
are in threes. 

The TooU are JBndorrUzal, i.e., VW t^v^» \tfsH«t ^<i^ 
rcJoped; hoi below tl#e tiud ot ttie lA^mW ^^i»Ntt^«i 
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part conical projections of cellular tissue arise, wliich 
pass through the rind, and carry before them a portion 
' formed like a conical cap (the PUeorhiza), part remain- 
ing as a collar and clasping the rootlet. 

The trunk is of a uniform structure, in whic^ no con- 
centric rings can be made out ; and the wood increases 
internally. There is no true bark, and the age ap- 
proximately is obtained by finding the annual growth, 
and dividing the height of the tree by that amount. 

The Endogense are subdivided into : — 

(a) Spadicifloras ; flowers upon a spadix; 
either naked or enclosed in a sheath or 
spatha. 

(h) PetaJoideas ; flowers mostly with corolla 
and calyx, both green or both coloured, 
or the inner coloured and outer green. 

(c) Glumiferas; flowers in spikelets with 
scaly or bristly perianth ; leaves with 
sheaths, either slit or tubular, and gene- 
rally linear ; seeds albuminous. 

THE CRTPTOGAMiE 

Difl'er from the Phanerogamae, 

1. In the structure of their sexual organs, and 

their absence of flowers. 

2. Their reproductive bodies (spores) are deficient 

of an embryo, and generally consist of simple 
cells. 

They are divided into Acrogenas and ThallogentB. 

THE ACROGENJE. 

Have a distinct stem and leaves, and possess stomata 
(breathing mouths). Parenchymatous cells compose 
//le etems, and in their centre are sometimes found 
wood-cella and Hbro-Tascular bundles. 
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These are divided into : — 

1. Filices or Ferns. 

2. Equisetaceas or Horsetails. 

3. Musci or Mosses. 

4. Hepaticaceas or Liverworts. 

5. Marsileacese or Pepperworts. 

6. LycopodiacesB. 

7. OliaracesB. 

FILICES OR FERNS. 

In these the Fronds or Leaves arc greatly developed, 
the stems only slightly so, usually remaining under- 
ground as rhizomes, "which develop in a vertical or 
horizontal direction, the latter giving off their leaves 
singly, the former in tufts. The tufted condition is 
due to the non-development of internodes, and may he 
observed in the Tree Ferns and in the Lady Fern. 

In the case of the arborescent ferns, however, the 
stem often attains a great height. 

The Fronds or leaves present nearly the same struc- 
ture as in the Phanerogamae, but they are frequently 
much cut up, and their vernation is usually circinate, 
except in the Ophioglossacese. 

The Venation is forked, and the fruit is generally 
seen in the forks of the veins. 

The Spores are collected into conceptacles or spo- 
rangia ; these are little membranous sacs, found as a 
rule on the lower surface of the leaf. 

In the majority of the Polypodiacese the sporangium 
is partly surrounded by a ring of cells termed an 
Annulus, ivhich assists in the rupture gif the sac 
when ripe. 

The sporangia are collected below the leaf into 
groups called Sori ; these are either Naked,^ or cov^^-e.d 
hy a membrane, the In&m\mL. 
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The cliief varipiics of ftsins are the following, viz. : 
Polsrpodiaoese, Hymenophyllacese, Gleicheniaceae, 
Schizseaceee^ Osmundaceae^ MarattiacesB, and Ophio- 
glossacesd. 

The annulus in the PolypodiacesB is vertical. It is 
oblique in Hymenophyllacese ; horizontal in Gleiche- 
niacesB ; cup-shaped in Schizaeacead ; broad and imper- 
fect in Osmundacese ; and wanting in Marattiaceae and 
OphioglossacesB. 

The sporangia in Marattiacese are collected into a 
kind of multilocular cyst ; they are concealed in cups 
at the edge of the leaf in Hymenophyllacese, and are 
elevated on spike-like processes in OpMoglossacese. 

The spores resemble pollen grains, and possess two 
coats, of which the outer coat is frequently marked by 
papillsB. 

EQTJISETACEJE OR HORSETAILS. 

These are herbaceous plants, found generally in 
marshy localities. A solid jointed, subterranean rhizome 
represents the stem, from the surface of which arise 
other peculiar jointed, greyish-green striated stems. 
Whorls of small scales at each joint represent the 
leaves. The stems are either simple or compound. In 
some the compound stems are barren, and the simple 
ones fertile ; in the latter case the stem ends in a club- 
shaped mass, which is composed of a short axis having 
a multitude of sporangia. 

The sporangia are of a mushroom shape, and have 
minute pouches under their edges; these^ when mature, 
burst and liberate the spores. Four short filaments 
called Elaters are attached to the spores. 

The Ferns and Horsetails are characterised by having 
only one kind of spore, and by the formation of a 
protbaUivaxL 
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MUSOI OB MOSSES. 

The Musci have branched or filiform stems, the latter 
creepiDgi the former erect. The leaves are green, small, 
cellular organs, sometimes arranged in two rows, but 
generally imbricated. The fruit is produced either on 
lateral shoots, as in the creeping forms, or at the ex- 
tremity of the stem, as in those that are erect. 

The leaves subtending the fruit are called Pericheetial. 

The Theca or Sporangium springs from a portion 
called the Archegonium, and, during growth, carries 
before it a part of that organ which remains covering 
the theca, and is termed Calyptra. The remaining 
part closely surrounds the Seta or stalk of the sporan- 
gium (when existing), and is called the Vaginula. 

In addition to the external envelope or Oalsrptra, 
the sporangium generally possesses a special lid or 
Operculum, which drops off and brings to view the 
mouth of the theca, around which is often a Peristome 
or fringe of teeth. 

In the centre of the thecal cavity there is generally 
a Oolumella or cellular body, the rest being filled up 
with spores. The female organ is termed the Pistil- 
lidium. The male organ, the Antheridium, is a some- 
what elongated, rounded body, internally hollow, and 
holding numerous cells or Zoothecae, in each of which 
is contained a Spermatozoid. It is ruptured by an 
opening in the apex. 

Numerous slender filiform bodies or Paraphyses 
surround the antheridia ; these are in all probability 
abortive antheridia. 

The antheridia and pistillidia may be on the same 
or on different plants. 

The spores of musci possess two coats, and are simi* 
kr to pollen grains. 
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HEPATIOAOEiE OR LIVERWORTS. 

There are two varieties of these, the forms of which 
are widely different. One, the Hepaticaceae proper, 
possesses leaves and thalloid stems; the other, the 
JungermanniacesB, hears a close resemhlance to the 
musci, and has creeping slender stems, similar to 
branching mosses ; but^ since the leaves are in two 
rows, the stem appears flattened. 

The Hepaticaceae proper, in the place of leaves and 
stems, present a kind of Thallus, which is analogous 
to the foliaceous stem of the Duckweed. 

The sexual organs are represented by Antheridia 
and PistiUidia or Archegonia. 

The antheridia are seated in the axils of the leaves 
in the Jungermanniacese, in the stalked receptacles in 
Marchantia, and in the frond in Riccia. 

In structure they are analogous to that of mosses. 

In the Marchantiaceae and Jungermanniaceas the 
archegonia reside in stalked receptacula. 

In the Eiccieae they are imbedded in the frond. 

The PistiUidia are flask-shaped and cellular, with an 
external case or Epigone, and contain a germ which 
after fecundation becomes enlarged, and breaks through 
its epigone, leaving this latter enveloping its base in 
the form of a sheath or Vaginula. 

Aso-called perigone frequently surrounds the vaginula, 
and the perigone is itself enveloped by perichaetial 
leaves. 

With the exception of Anthoceroteoe, the sporangia 
contain no columellse, and elaters are mixed with the 
spores. 

In the Riccieae the sporangia are imbedded in the 
expansion of the thallus. In the Marchantia the 
archegonia, from which spring the sporangia, are situated 
on the under surface of peculiar peltail^ x^^^^\.«.w3\^. 



08 

MABSILEACEJE OR PEPPEBWOBTS 

These consist of small herbaceous plants which grow 
in marshy situations or Roat on water. 

The stem in the former kind consists of a slender, 
creeping rhizome ; in the latter it merely serves as a 
basis for the leaves^ which are filiform and small, 
ovate or quaternate. 

The fruit consists of globular, stalked capsules called 
Sporocarps, which spring from the bases of the leaves. 

In the sporocarps are contained ThecSB or Sporangia, 
and in the latter one or two kinds of spores. 

The thecse are contained in receptacula produced in 
the same (Pilularia), or in different (Salvinia) sporo- 
carps. 

L700PODIA0RS. 

In these the fruit is sesdile, and not stalked, as in the 
preceding order. Their stems are creeping and slender, 
branching in a bifurcating manner, rooting at their bi- 
furcations. 

The leaves are imbricated and small, arranged in two 
vertical rows in Selaginella, and spirally in Lycopodium. 

The fruit is in the shape of a cone, the spores being 
contained in cases, situated in the axils of the leaves. 

In Selaginella the lowest sporangium in the cone 
gives origin to four large spores, which subsequently 
germinate ; but in Lycopodium apparently there is only 
one kind of spore. 

The Isoetero are aquatic plants. Their stems re- 
semble a corm, and produce cylindrical, slender leaves 
(which contain air) from a solitary bud on the superior 
surface, and adventitious roots from the inferior suiiace. 
The sporangia reside at the sheathing bases of the 
leaves, and consist of numerous sacs. Soui^ ^^c^v^i^^s^^ 
field Bporea resembling pollen, \i\i\\a\. Ci'ODia\^ ^^.^^^n^k.^ 
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spores similar to the large spores of Selaginella^ which 
alone are capable of germinating. 

The Lycopodiaceae and MarsileaceaB are associated, in 
consequence of producing two sorts of spores. 

CHARACEiE. 

The exact position of this order is somewhat doubt- 
ful, but they are usually placed under Acrogens. 

In these the reproductive organs are of two kinds, 
and are seated at the base of their slender branches, 
either upon different plants or upon the same plant. 

The sexual organs are called Globules and Nucules. 

The Antheridium or Globule is globular and red in 
colour. It is placed close to the nucule, and is com- 
posed of eight valves made up of cells, and which 
radiate from a centre ; each valve fits by teeth into its 
neighbour, and sends off from its centre an oblong- 
shaped cell, this latter uniting with those given off by 
the others at the centre of the globule. At this point 
they are met by the stalk of the globule, piercing its 
wall in order to unite with them. From the central 
points a large number of confervoid filaments arise, in 
each of which is contained a biciliated spermatozoid. 
The last-named body eventually escapes by suddenly 
rupturing the cell- walls. 

The Spore or Nucule is of an oval shape, sessile in 
a branch-axil ; five cells compose its wall, and are ar- 
ranged in a spiral, being terminated by a crown of five 
or ten small cells. Protoplasm fills its interior. Be- 
tween the crowning cells a channel is formed to afford 
access for the spermatozoids. When fertilised, the 
nucule falls off and germinates, somewhat similarly to 
the seed of a monocotyledon. 
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THE THALLOQENJS 

Have no distinct stem, stomata, leaves, or true buds. 
Their forms are only fairly regular, and they are purely 
cellular in structure. 

They comprise : — 

1. Lichenes or Lichens. 

2. Fungi or Mushrooms. 

3. AlgSB or Sea-weeds. 

LICHENES OB LICHENS. 

In lichens the thallus is foliaceous or in the form 
of a crust. When foliaceous, it is more or less spread- 
ing; when crustaceous, it closely adheres to its sup- 
port. Lichens are never aquatic, and generally grow 
in exposed localities. 

In the thallus are usually observed two distinct 
layers, one firm, dry, and cortical, of a greyish colour, 
and a central part which is looser, of which the cells 
are colourless, and which contains some green cells 
termed Gk>nidia. 

From the Gouidia plant-like buds or layers may be 
reproduced. 

The organs of reproduction in lichens are of two 
kinds. One variety consists of hollows in the frond 
called Perithecia, which open on the surface by pores, 
and contain Paraphyses, having elongated cells called 
Asci or Thecss, each of these containing four to eight 
spores. 

The spores, when mature, make their escape by the 
perithecial openings. 

To lichens possessing the above organs the name of 
Angiocarpous or Angiosporous is given. 

The other variety of fruit is called an Apothecinm. 
In this the same thccoe, with their spores, and para- 
physes are present ; but these are .placed upon the 
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superior surface of a kind of cup, either stalked or 
sessile. The stalk, when present, is termed a Podetium. 

Lichens are termed Gynmocarpons when they have 
this kind of fruit. 

The male principle appears to originate in chambers 
resembling perithecia ; but these are smaller, and are 
called Spermogonia. 

In the last are contained bodies called Spermatia, 
clul>shaped bodies which are thought to be the agents 
in fertilisation. 

FUNGI OR liUSHROOMS. 

In these the vegetative and sexual organs are mixed 
up. 

The Myellium or Thallos is alike in all, consisting 
of branched, tubular filaments, containing no colouring 
material Its size varies very considerably. 

Fungi occur most abundantly as parasites on living 
objects or in decaying organic matters. They are highly 
nitrogenised, and contain no starch or chlorophyll. 

The spores in mushrooms are either naked or en- 
closed in cases. One kind of the former is called 
Oonidia, and is capable of vegetative production. 

In mildews and moulds a branching mycelium is 
found, and from this arise slender filaments, which 
are terminated by tufts of divers-coloured spores, either 
free or contained in sacs. To these is given the name 
of Hyphomycetous fungi. 

From their mycelium or spawn some mushrooms pro- 
duce a kind of fleshy mass, called Stroma or Becepta- 
colum, in which are produced chambers resembling 
those of the angiosporous lichens, and also called 
Perithecia. 

In these chambers are contained spores which are 
supported upon filaments call«4 ftt^Vi-s^BQt^^^ qy ^^on 
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tubular sacs holding spores called Thecsd or AscL To 
these fuDgi the name Psrrenoinycetous is given. 

In other fungi, the Discomycetes, the stroma gives 
support to organs resembling the apothecia of lichens, 
upon which are situated asci and stylo-spores. 

In Hymenomycetes (Mushrooms), a distinct organ, 
the fleshy fruit, is held upon a stalk arising from the 
mycelium. This is at first contained in a kind of case, 
termed a Volva, which becomes ruptured as the mush- 
room develops. 

To the broad, flattened part the name of Pileas is 
given ; on its under-surface Lamellas or Gills are 
arranged. 

The Lamellae consist of vertical plates, which radiate 
from the centre to the circumference of the pileus, and 
collectively are called the Hymenium. This portion of 
the mushroom originally is concealed by a kind of 
covering, the Indusium, of which a part is attached 
permanently to the Stipe or stalk, and is called the 
Annulus. 

From the sides of the lamellae the spores project, 
called Basidio-spores, since they are supported on 
Basidia or little stalks. 

In some mushrooms there are no gills, these being 
replaced by other forms of laminae or processes. 

In some, as in Peziza, the stalks give support, not to 
single basidio-spores, but to asci, or cases in which four 
to eight spores are contained, and thus termed Theca- 
spores or Asco-spores. 

In the Gasteromycetous Fungi (Puff-balls, etc.), the 
Peridium, when young, contains a convolute lamina, 
upon which are developed the basidio-spores. This 
lamina subsequently decays, the spores being set free 
in the interior of the ball. 

Among the Truffles^ the laminae are couvoluted Irre^ur 
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larly, but are not held in a peridium, and give origin 
to asco-spoi'es, not hasidio-spoi'es. 

Very little is known of the spermatia of fungi. 

ALGiE OR SEAWEEDS. 

In this group are included the lowest vegetables ; 
they are mostly marine ; some occur in damp places 
and in fresh water ; many are microscopical. 

There are Three Divisions of AlgsB, viz. : — 

1. Chlorospermeae, Confervoideae, or Green Algse. 

2. Ehodospermeae, FloridaB, or Red Algge. 

3. Melanospermere, Fucacese, or Olive Seaweeds. 

GREEN ALG^. 

These plants, in their simplest condition, are only 
simple cells having all the powers of reproduction and 
nutrition by division. In the Diatomacese the amount 
of siliceous matter is remarkable. 

A higher condition occurs in which the cells are 
arranged in elongated filaments, growing either at their 
extremities, or by division of the cells nearer to the 
centre. Conjugation has been observed to take place 
among these. In others, Gk>nidia or Zoospores are 
formed ; these are simply the cell contents without the 
coat of cellulose, and are provided with cilia. 

With some there are two varieties of spores, large, 
Macrogonidia, and small, Microgonidia. 

The latter, by some authors, are considered sperma- 
tozoids. 

The Ulvae are broad and long, and are usually green. 

THE RED ALGJE 

Vary much as to form; some are filamentous and 

branched^ others shrub-like ; and their consistency 

varies from a membranous state to lYie Yi^xdu^^ oi «tone^ 
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as in the CoralliDes, being duo to tbo carbonato of lime 
contained. They are of varioas colouw, but never 
green. Their reproduction takes place by antheridin, 
sporeSy and tetrasporcs. 

The shape of the antheridia varies ; they consist of 
numerous cellp, in each of which is contained a sper- 
matozoid. The spores are either naked or covered by 
special conceptacula or sacs, called Coccidia, Oeramidia, 
and FavellSB, and are composed of two gelatinous coat?, 
by which a granular mass is enclosed. 

The spores originate from the cells of jointed 
threads. 

The tetraspores are either isolated and naked, or col- 
lected into groups upon the surface of the frond, or 
occupy cavities termed Stichidia or Conceptacula. 

The Perispore (the large parent eel 1)^ contains four 
tetraspores^ supposed to be analogous to Gonidla. 

No zoospores have been found in the Eed Algao. 

THE OLIVE SEAWEEDS. 

These weeds vary in general appearance from small 
tufted filaments to immense stalks terminated by a 
branched thallus. 

In the higher forms, a shrubby aspect, a kind of 
root, and an epidermal layer are observed Their 
colour is not bright green, but in general oliva 

The zoospores originate in Oosporangia, situated at 
ends or joints of the frond, or in each of the cells of 
a filamentous body called a Trichosporanglum ; they 
resemble those of the Green Algo). 

The zoospores from the Trichosporanglum have been 
mistaken for spermatozoids. 

The spores reside in sacs termed Perispores, having 
a lining membrane, the Epispore. 

Tho periaporeQ or sporangia ot^ ^\^«t \&w^^\a^ ^"^ 
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are arranged in Sori or groups on the frond's snrfaoe, 
or in cavities, Scaphidia or conceptacula, communi- 
cating by a pore with its surface. 

The scaphidia may appear as clnb-shaped masses or 
receptacula at the edges of the frond. 

The antheridia are ovate sacs which contain Anthe- 
rozoa or Phytozoa (two ciliated spermatozoids), and 
appear on slender filaments in the same or other plants, 
and in the same or other conceptacles as the spores. If 
on the same plant, they are called Monoecious ; if on 
different, Dioecious. When in the same conceptacles 
with the spores, they are Hermaphrodite. To the 
slender filaments destitute of antheridia the name of 
Paraphyses is given. 

XIZ.— THE SAP. 

After the lethargy of the winter, the roots of plants, 
in the early spring, begin to put on renewed activity. 
By the action of the diastase or vegetable fibrine of 
the roots, the starch they contain is converted into 
dextrine, and subsequently into sugar. A process of 
endosmosis is then induced, the cell contents are in- 
creased in density, through the solubility of the sugar, 
and thus the soil-fluids pass into the interior of the plant. 
Simultaneously with the root, the upper part of the plant 
acquires increased activity; exhalation becomes more 
energetic, and in consequence of an increase in density 
of the cells of that part, the sap tends to pass upwards. 
It is probable that in the spring, when there is an 
abundance of sap, the ascent of this fluid may be in 
some measure induced by capillary attraction, since 
capillary vessels will always raise fluids to a certain 
height ; and these fluids being constantly renewed by 
evaporation or other means, an upward current is a 
necesoary consequence. 
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The ascending sap chiefly consists of water, carbonic 
acid, and oxygen ; but contains also various soluble 
matters derived from the soil. 

There are several theories as to the course of the 
ascending and descending sap. 

In AcrogexiB the course of the fibro-vascular bundles 
seems to be taken by the ascending sap ; while in the 
cellular, like Fungi, there is no definite route. It has 
been held that there is no descending current of the 
sap after its elaboration amongst acrogens. 

It would appear that in Monocotyledons the sap 
takes the course of the isolated bundles, the chief as- 
cending channels being the elongated cells which sur- 
round the spiral vessels. 

It is universally admitted that in Dicotyledons 
there is an ascending current of crude, and a descend- 
ing current of elaborated sap; but by what means 
these processes are occasioned there is great difference 
of opinion. The general idea is that this fluid passes 
upwards through the young wood or alburnum. 

In the spring, before the development of the leaves, 
but after absorption by the roots h^ commenced, every 
part of the stem is gorged with fluid, and in some 
plants, as the Vine, which are lic^ble to bleeding^ the 
vegetable sap escapes. 

Upon attaining the level of the leaves, light and air 
exert their influence, and then begins the descent of 
the elaborated sap, but, in what manner, opinions are 
divided. It is generally agreed that the bark is the 
chief agent concerned in its downward transmission ; 
but some think that the intercellular spaces and the 
vessels are the chief agents engaged, others holding 
that the principal channels are the laticiferous vessels^ 
From the bark the medullary loja ^ionN vj Ssl^^^ '"^osk 
elaborated juicea 
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The actual cause of the descent of the sap is un- 
knowu, hut in dicotyledons it is certain that it takes 
place. 

In fruit trees a process termed ** ringing " is adopted. 
This consists in depriving them of a circular piece of 
hark, which operation prohihits the descent of the sap, 
and is favourable to the production of fruit on the 
upper parts. 

If a plant he made to take up a suhstance capable of 
easy recognition by some chemical reaction — such as 

(1) sulphate of copper, which, when liquor ammonisB 
is added in excess, yields a splendid sapphire blue, or 

(2) ferrocyanide of potassium, which with a ferric salt 
forms a deep Prussian blue, we can estimate the rapidity 
of the ascent of the sap by taking a portion of the fluid 
from the trunk at different heights, and noting the 
time at which the first reaction occurs. 

For the furtherance of the circulation of plants, heat, 
light, and moisture appear the most powerful auxiliaries. 
The force of the ascending ^sap is very great in some 
plants, and it has been found capable of sustaining a 
mercurial column thirty-eight inches in height 

XX.— OHEMIOAL CONSTITUTION OF PLANTS. 

The chemical constituents of plants are 

(1) Inorganic atid (2) Organic. 

The Inorganic constituents of plants are : — 

1. Phosphorus, as phosphoric acid in the form of 

phosphates. 

2. Sulphur, as sulphuric acid in sulphates and 

otherwise combined. 
S. PotaBBixmif as potash combined with acida 
4. Sodiunif as soda combmei m^\i ^^>^« 
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0. Silleon, at lilioa forming silicatei. 

6. Oaldumi at the oxide (Lime) combined with 

acida. 

7. Magnaaiumi as magnesia combined with acids 

(rare). 

8. Ohlorine, in metallic combination, as chloride. 

9. Iodine, in metallic combination, as iodide. 

10. Ferrum (Iron), as the persalt (rare). 

11. Manganese, as the persalt (very rare). 

12. Bromine, combined as bromide. 

13. Fluorine, combined as fluoride (very rareV 

14. Aluminium, very rare as alum (very rare). 

The same chemical compounds do not exist in all 

f>lants, and the same plant, when grown in different 
ocalities, does not yield ashes having the same compo- 
sition. 

Silica exists in large quantities in the stems of 
grasses, whereas it is very scanty in the leguminous 
plants. 

The phosphates are present chiefly in seedi, and they 
may be almost absent in the stems of the same 
plants. 

Lime is abundant in leguminous stems, in grasses 
it is very scanty, and more of this subbiance is present 
in the bark than in the wood of trees, in which situa- 
tion it is replaced by potash and soda, especially the 
former. 

Plants which, as a rule^ contain soda when grown by 
the sea, may yioM potash if grown inland. 

In most plants lime abounds ; in the cereal seeds it 
occurs as the phosphate ; in the Characese it is found 
as carbonate and sulphate, and iu some plants it ap- 
pears as oxalate under the form of raphides. 

Silica chiefly occurs in gcaa&^B, \.Vi.^ I^v^^xs^^^^.^ vc^^ 
Equisetaoese, 
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Iodine is found only in marine plant& 
The Organic constituents of plants are : — 

Oarbon, Oxygen, Hydrogen, and sometimes Nitrogen 
united in different proportions ; and the compounds 
are divided into Azotised or NitrogenouSi and Non- 
Azotised or Non-Nitrogenous. 

Carbon is by far the most common constituent, and 
is abstracted by plants from the atmosphere, in which 
it exists combined with oxygen, as carbonic anhydride 
(COg). When wood bums or decays, the carbon is 
converted into carbonic anhydride. 

Vegetable Mould is produced by the decay of plants ; 
this cannot be absorbed, but provides a medium for 
abstracting from the air substances, which subsequently 
may be absorbed by the plants. 

Oxygen exists in large quantity, and is chiefly found 
as water (HgO) and carbonic anhydride (COg). 

Hydrogen occurs chiefly as water, but is also found 
combined with carbon in fats, oils, resins, etc. 

The Nitrogenous or Azotised substances usually 
contain, in addition, Sulphur and Phosphorus. Albu- 
men is the type of this class. Kext in importance is 
vegetable fibrine (observed in the gluten of wheat) and 
vegetable casein (in the legumen of pulse). 

Ammonia (NHg) is supposed to supply plants with 
nitrogen ; but the nitrates of the soil are also con- 
sidered to yield this element. 

The nitrogenised substances abound more in the seed 
than in other parts of the plant, and in the external 
rather than the interior of the seed ; thus, less flesh- 
forming material resides in the pure white bread (chiefly 
composed of starch) than in the brown bread, or bread 
which contains the outer part of the grain of wheats 
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Soils. — The most abundant constituents of soils are 
Sand or Silica, Clay or Aluminium Silicate, Lime, 
Potash, and Vegetable Mould. A loamy soil contains 
the foregoing in varying proportions. 

If one kmd of crop is repeatedly grown on a soil, 
no matter how fertile, it must eventually abstract the 
whole of the available matter from the soil which is 
thus left barren, but only with reference to this crop ; 
for if any other sort of crop be substituted, its growth 
may be just as strong, and its produce quite as satis- 
factory. Upon this fact is founded the so-called Bota- 
tion of crops. 

Silica is chiefly abstracted by cereals ; lime, by beans 
and clover ; potash, by turnips and potatoes. To sup- 
ply the deficiency of soil-salts special manures are 
employed, the most important ingredients of which are 
ammonia and phosphates. 

XZI— PHTSIOLOaT OF THE FLOHAL 

ENVELOPEa 

The green parts of a flower exercise the same func- 
tion as the leaves, and in addition protect the delicate 
organs which are internal to them. These parts, after 
absorbing carbonic anhydride, evolve oxygen ; but the 
coloured parts absorb oxygen, and give out carbonic 
anhydride. In this way the starch, which is frequently 
present in the receptacle, becomes oxidised and trans- 
formed into sugar, thus providing nourishment for the 
essential organs. 

Heat-Evolution. — In consequence of this oxidation, 
heat is evolved by flowers, but the process being 
gradual, and the exposed surface large, it passes im- 
perceptibly into the atmosphere around. 

If the heat is confined, as in the spalhaB of the 
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AraceoQ, the temperature has been found to rise from 
15* to 50* Fahr. higher than that of the air by which 
the plant is surrounded. 

If a plant be placed in oxygen gas, the heat is in- 
creased. 

Age of producing Flowers. — Some plants rise from 
the seed, produce flowers, and in a siugle season die ; 
they are then called Annuals (Q). 

Others increase in size only during the first year, 
produce flowers, and decaying during the second year, 
are termed Biennials (g). 

A third kind continues to produce flowers for 
several successive years, in which case they are called 
Perennials (1/). 

Some plants do not produce flowers until after many 
years, and die immediately after the maturing of the 
fruit, as if exhausted by the process. 

Since different flowers appear at different seasons of 
the year, and expand with tolerable regularity, a sort of 
" Floral Calendar " is formed. 

In flowers which close during the night, there are 
variations with regard to the time of the day when 
they expand again. Some open in the early morning, 
some at midday, and some in the evening. 

A remarkable tendency to shut and open is observed 
in the Compositae. Some plants remain closed during 
the day, and only open at night. 

It is stated that the cause of these movements is 
heat, and that they are influenced by light only so far 
as it is generally accompanied by a certain amount of 
heat. 

Colour of Flowers. — The corolla is the part most 

often coloured, but the calyx and bracts are so occa- 

sionaUy. Flower-colour is exceedingly variable, and 

as a specidc character is of lilWe xxa^, ^x.<^e^t among 

-iower plants, as Algae and Fung\. 
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Caltivation exerts a powerful effect in the modifica- 
tion of the colours of flowers ; but all the changes are 
controlled within certain definite limits. 

Two series of colours are recognised : 

1. A Zanthic or Tellow, and 2. A Cyanic or Blue. 

These imperceptibly merge into one another, but if 
a plant belongs to one series, as the bjue, it can never 
be made to turn yellow, and vice versd. 

Odour of Flowers. — Flowers usually owe their smell 
to some volatile oil or resin ; the odour is generally 
given out on exposure to sunlight, though sometimes 
only during the night. The least showy flowers are 
often the most aromatic, and those of a brown or 
orange tint usually possess a fetid odour. 



OFFICINAL SEEDS. 



Amygdalus Oommunia Almond. 

Oardamomum. Elettaria Cardamomum. Cardamom. 

Oolchicum Autumnale. Meadow Saffron. 

Oroton Tiglium. Groton. 

Ergota. Secale Cornutum. Ergot. 

GoBsypium Herbaceum. Cotton. 

Hordeum Distichon. Pearl Barloy. 

Linum Usitatissimum. Linseed or Flax. 

Myristica Officinalis. Nutmeg. 

Nux Vomica. Strychnos Nux Vomica. 

BicinuB Oommunis. Castor Oil Plant. 

Sinapis Alba at Nigra. White and Black Mustard. 

Stramonium. Datura Stramonium. Thorn Apple. 

Triticum Vulgare. Wheat, 



NATURAL ORDERS. 



Exogen. 

{EanunculaceoB. 
PapaveracesB. 
Crucifem 
EutaceaB. 

/ Leguminosie. 

OalycillorJB. J crurWtacece. 

V UmbellifewB. 



OoroUiflorsB. 



' Gompositas. 
Gentianacese. 
GonvolvulacecB. 
Solanacesd (Atropacese). 
Scrophulariacese. 
Labiatae. 



EndogenflB. 



PetaloidesB. 



I 



LiliacesQ. 
Melanthaccsa. 



GlumifersB. Grammaceao. 

Acrogen$B. 
FUicdS. 
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1. BANUNOULAOEiE.— Crowfoot Family. 

ExQgen»; Thalamiflorae, Dicotyledoiie& 

Sepals, five or more, rarely fewer, 
often petaloid, deciduous or seldom persistenti im- 
bricate or valvate in bud. 

Petals, five, four, two, or none, often undeveloped. 

Stamens, indefinite, bypogynous, adnate. 

Pistils, definite or indefinite. 

Fruit, apocarpous, consisting of one-seeded achenes 
or many-seeded follicles. 

Seeds, solitary and albuminous. 

Cbaracters : Herbs, perennial or annual, very rarely 
r^brubs, baving a watery acrid juice. 
No distinct stipules ; SBstivation imbricate ; 

Distribution : a large lorder, distributed all over the 
world. 

Properties : acrid, and some bigbly poisonoua 

For study : Common Buttercup. 

OFFICINAL PLANTS. 

1. Aconitum Napellus. Monkshood. (Fresh leaves 

and flowering tops, dried root and alkaloid 
Aconitia.) 

2. Podophyllum Peltatum. American May Appla 

(Dried rhizome and resin Fodophyllin.) 
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2. PAPAVEBA02i&— Poppy Family. 

ExogensB, ThalamiflorsB, Dicotyledones. 

Sepals, two, rarely three, caducous. 

Petals, four, equal, free, oft0ii crumpled in sestivation. 

Stamens, indefinite and h jpogynous. 

Pistil, solitary. 

Prait, syncarpous (capsules). 

Seeds, indefinite and enveloped in oily albumen. 

Leaves, alternate, entire, lobed or finely divided, 
without stipules. 

Ovary, one-celled, with parietal placentae. 

Characters : Herbs, annual or perennia], with a milky 
juice. 

Distribution : principally European. 

Properties : narcotic. 

For Study : Eed Poppy. 

OPPIOINAL PLANTS. 

1. Papaver Bhosas. Eed Poppy. (Fresh petals.) 

2. Papaver Somnifenun. White Garden or Opium 

Poppy. (Sliced unripe dried capsule, yielding 
opium.) 
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3. ORUOIFERiE.— Cabbage Family. 
ExogensB, Thalamiflorae, Dicotyledones. 

Sepals, fonr, free (of which two are often saccate at 
the base), deciduous. 

Petals, four, cruciform, deciduous. 

Stamens, six, tetradynamous and hypogynous. 

Fruit, a silique or silicula. 

Flowers, in corymbs, often becoming racemes and 
without bracts. 

Ovary, two-celled, of two connate carpels, with 
parietal placentae. 

Seeds, without albumen. 

Characters : Herbs, rarely shrubby plants ; leaves 
alternate, without stipules. 

Distribution : temperate climates. 

Properties : always wholesome, many of the plants 
affording vegetable food, as cabbages, radishes, turnips, 
watercress, and some used as condiments possessing a 
volatile oil, in which sulphur and nitrogen are present. 

For Study : Garden Wallflower. 

OFFICINAL PLANTS. 

1. CocUearia Armoracia. Horse-radish. (Fresh 

root.) 

2. Sinapis Alba and Nigra. White and Black 

Mustard. (Seeds.) 
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4. BnTAORS.—Biie Family. 

Exogensd, ThalamiflorsB, Dicotyledonca. 

Sepals, three to five. 

StamenSi definite and hypogynous. 

Pistil, one. 

Ovaryi two to five-celled. 

leaves, exstipiilate and dotted with oil gl.indfl. 

Gharacters : Herbs, shrubs, or trees. 

Distribution : temperate climates. 

Properties: various. 

For Study : Common Kue. 

OFFICINAL PLANTa 

( Betulina \ 

1. Barosma < Crenulata V.Bucha. (Dried leaves.) 

( Serratifolia j 

2. Galipea Ousparia. Angustura Bark Tree. 

(Bark.) 

3. Buta Graveolen& Eue. (Oil from fresh leaves 

and unripe fruit) 
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5. LEGUMINOSiE.- Pea Family. 

EzogensB, OalyciflorsB; Dicotyledones. 

SepalSy five. 

Petals, five. 

Stamens, perigynous. 

Pistili simple. 

Fruit, a legume. 

Characters: Herbs, shrubs, and trees; leaves alternate, 
stipulate, frequently compound ; seeds without albumen. 

Three Sub*orders. 

1. Papilionacese. Papilionaceous flowers, the odd 

petal or vexillum external in imbricate aesti- 
vation, stamens ten (nine united and one free). 

2. Csesalpinesa Eegular flowers, the odd petal 

internal, corolla imbricated, stamens ten, free 
and adherent to calyx. 

3. Mimosese. Eegular flowers, corolla valvato in 

aestivation, stamens indefinite. 

Distribution: universal. 

Properties : very various, the majority not poisonous. 

Among the poisonous plants are Laburnum, Physo- 
stigma venenosum, Erythrophloeum guinense, Indigo, 
roots of Phaseolus multiflorus and Phaseolus radiatus, 
and seeds of Lathyrus aphaca. 

For Study : Garden Pea. 
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Papilionacea 



OeBsalplne®. 



Mimosea. 



OFFIOINAL PLANTS. 



/ 



1. Astragalus verus. Tragacanth. 
(Gummy exudation.) 

2. Glycyrrliiza glabra. Liquorice. 
(Hoot.) 

.'). Myroxylon Pereirod. Balsam of 
Toru. (Balsam.) 

4. Myroxylon Toluifera. Tolu balsam. 
(Balsam.) 

5. Physostigma venenosum. Calabar 
Bean. (Boao.) 

G, Pterocarpus marsupium. Kino. 
(Inspissated juico hardened in the 
air.) 

7. Pterocarpus «antalinus. Sandal. 
(Wood) 

8. Sarotharonus scoparius. Broom. 
(Flowering tops.) 

/I. Cassia fistula. Purging cassia. 
(Palp.) 

2. Copaifera multijuga. Copaiba. 
(Oleo-rcsin.) 

3. H&Bmatoxylumcampechianum. Log- 
wood. (Wood.) 

'■ S-na { ^^-f "- } . (Leave..) 

5. Tamarindus indica. Tamarind. 
(Pulp.) 

Acacia. Gum Arabic. (Gummy exu* 
date.) 
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6. EOSAOEJE.— Bose FamDy. 
Exogens, Oalyciflors, Dicotyledones. 

Sepals^ five. 

Petals, five. 

StamenSi indefinite^ perigynous or epigynous. 

Pistil, very various. 

Ovaries, one or numerous, free or coliereni 

Ovules^ one, two, five, or numerous, without albumen. 

Characters : Herbs, shrubs, or trees. Leaves alter* 
nate. Flowers regular. Divided by the fruit into 

Three Sub-orders. 

1. BoseSB. Fruit apocarpous, stipules adnate, 

style lateral 

Fruit an hetssrio, or consisting of follicles; 
seed usually suspended. (Dog Eose.) 

2. PomesB. Ovary inferior, five-celled, styles ter- 

minal,* stipules free, seeds ascending. 
Fruit a pome. (Apple.) 

3. Amygdaleae. Trees or shrubs. Ovary superior, 

stipules free, styles terminal, seed ascending. 

Fruit a drape. (Cherry.) 

Distribution: universal. 

Properties: various, none poisonous, except the 
bitter almond and cherry laurel. 

For Study : Dog Eose, Apple wxd Cherry, 
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OrnOINAL PLANTS. 

1. Amygdalus Communis. Almond Tree. (Seed.) 

{Amygdala Amara. Bitter Almond. 
Amygdala Dulcis. Sweet Almond. 

2. Brayer Anthelmintica. Cusso. (Flowers and 

tops.) 

3. Frunus Domestica. Plum. (Dried drupe.) 

4. Frunus Laurocerasus. Cherry Laurel. (Fresh 

leaves.) 

5. BosaCanina. Hips. (Eipe fruit.) 

6. Bosa Centifolia. Cabbage Eose. (Fresh petals.) 

7. Bosa Oallioa. Eed Eose. (Fresh and dried 

unexpanded petals.) 
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7. CVCVKBITACEiE.— Gourd Family. 

ExogensB, CalyciflorsD, Dicotyledones. 

Flowers, unisexual; ie,, male and female flowers 
separate. 

Fruit, a pepo, usually indehiscent, with three carpels 
and parietal placenta. 

Male flowers have : — 
Sepals, flve. 

Petals, flve. 

Stamens, three, either distinct or coherent. 

Female flowers have : — 
Sepals, flve. 

Petals, flve. 

Pistils, three. 

Seeds, exalhuminous. 

Characters: Trailing hairy plants, herbaceous, usually 
succulent, spreading by cirrhi or tendrils; 
Calyx-tube adherent to ovary, which is inferior. 

Ovary, usuaUy of three to flve carpels, coherent, 
placentsB fleshy. 

Distribution : chiefly warm climates. 

Properties : as a rule purgative. 

For Study : Common Cucumber. 

OFFICINAL PLANTS. 

1. Citrullus Oolocynthis. Colocynth. (Dried 

decorticated fruit freed from the seeds.) 

2. Ecbalium OfGLcinarum. Squirting Cucumber. 

(Nearly ripe fruit.) 
Elateriumi a sediment of the juice of the above. 
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8. ^MBZLLIFEBiE.— Parsley Family. 
EzogensB CalyoiflorsB, Dicotyledones. 

Sepals, five, very small. 

Petals, five, yalvate or subimbricate in bud, inserted 
outside an epigynous disc, free, caducous, and generally 
inflexed at the point. 

Stamens, five, alternate with the petals, epigynous. 

Fruit, a cremocarp, separating when mature into two 
mesocarps, supported by a gynophore and marked by 
vittoD. 

Flowers, in umbels and umbellulea. 

Ovary, two-celled. 

Oalyx, superior. 

Seeds, solitary, pendulous, and albuminous. 

Oharacters : Herbs, stems generally hollow, leaves 
alternate, and sheathing the stems. 

Distribution : temperate zone. 

Properties : various, some very poisonous. 

OFFICnrAL PLANTS. 

1. Anethum Gh:aveolen& Dill. (Fruit and oil.) 

2. Oarum Oarui. Caraway. (Fruit and oil.) 

3. Oonium Macolatum. Hemlock. (Leaves and 

fruit) 

4. Ooriandmm Sativum. Coriander. (Fruit and oil.) 

5. Dorema Ammoniacum. (Gum resin.) 

6. Euryangium Sumbul. Musk-root. (Root.) 
. 7. Foeniculum Dulce. Sweet Fennel. (Fruit.) 

8. Galbanum Officinale. (Gum resin.) 

9. Narthex Assafoetida. (Gum resin.) 
10. Pimplnella Anisum. Anise. (Oil.) 
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9. COMPOSITiEL— Composite Family. 
EzogensB, OoroUiflorflet, Dicotyledones. 

Sepals, reduced to^a few hairs. 

Petals, united, monopetalous ; corolla tubular, labiate 
or ligulate. 

Stamens, five, epipetalous, inserted on corolla, and 
syngenesious, anthers coheriug into a tube which 
sheathes the style. 

Flowers, in heads (capitula) surrounded by an involu- 
cram of bracts (phyllaries), each floret being encircled 
by a secondary involucel of paleae. 

Ovary, inferior, one-celled, one-seeded. 

Ovule, erect. 

Fruit, dry, indehiscent. 

Seeds, exalbuminous. 

Characters : Herbs or shrubs. 

For Study : Daisy, Dandelion. 

Three Sub-order& 

1. Tubuliflorse. Corolla tubular, regularly four 

five-lobed, either in all the flowers (when the 
head is discoid), or iu central ones only, the 
marginal flowers presenting a ligulate corolla. 

2. Labiatiflorse. Corolla, of the disc-flowers, 

bilabiate ; florets perfect unisexual or neuter. 

3. Liguliflorae. Corolla of the flowers (both disc 

and ray) ligulate (strap-shaped) and perfect. 

Distribution : universal. 
Properties : chiefly bitter. 
For Study : Daisy, Dandelion. 
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OFFICINAL PLANTa 

1. AnacycluB Pyrethnun. Pollitory. (Itoot.) 

2. Anthemis Nobilis. Chamomilei (Flowers and 

oil.) 

3. Arnica Montana. (Rhizome and rootlets.) 

4. Artemisia Santonica. (Flower-heads unex- 

panded.) 

5. Lactuca Virosa. Lettuce. (Flowering plant.) 

6. Taraxacum Dens Leonis. Dandelion. (Hoot.) 
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10. OENTIANACEiE.— Gentian Family. 
Ezogenad, CoroUiflorae, Dicotyledones. 

Sepals, five. 

Petals, united, monopetalous ; corolla ^vitll five seg- 
ments. 

Stamens inserted upon the corolla, equal in number 
to the segments. 

Corolla, convolute and withering. 

Calyx, persistent. 

Ovary, one-celled, with two parietal placentae ; many- 
seeded and albuminous. 

Characters: Herbs with a bitter juice; leaves ex- 
stipulate, flowers regular. 

Distribution: general. 

Properties : tonic and bitter. 

For Study : Gentianella and other garden gentians. 

OFFICINAL PLANTS. 

1. Oentiana Lutea. Grentian. (Dried root.) 

2. Ophelia Chirata. Chiretta. (Entire plant.) 
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11. OONVOLVIJLAOEiB.— Bindweed FaxnUy. 
Exogeii», OorollifloreB, Dicotyledones. 

Sepals, five. 

Petals, monopetalous ; ooroUa in five segments, cam- 
panulate or funnel-shaped, deciduous. 

Stamens, five, inserted into base of corolla. 

Orrary, two or four-celled, each cell containing two 
seeds, albuminous, and ovule erect. 

Ohaxacters : Herbs, often twining, and containiug a 
milky juice; leaves alternate, calyx imbricate, coty- 
ledons foliaceous. 

Distribution : general. 

Properties: purgative. 

Por Study : Wild or Garden Convolvjilus. 

OFFICINAL PLANTS. 

1. OonvolvnluB Scammoni& Scammony. (Root 

and resin.) 

2. Ezogonium Purga. Jalap. (Dried tubercles 

and rosio.) 
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11 SOLANAORS ATBOPACE^.— Nightshade 

Family. 

ExogensSy Oorolliflor», Dicotyledones. 

Sepals, five. 

Petals, nnited, monopetalous ; corolla five-partite, 
usually regular. 

Stamens, five ; epipetaloas, and equal to the lobes 
of the corolla. 

Pistil, one. 

^Estivation, valvate or induplicate valvate ; anthers 
introrse. 

Dehiscence, porous or longitudinal 

Fruit, a berry or capsula 

Ovary, superior, usually two-celled. 

Seeds, numerous and albuminous. 

Characters : Herbs or shrubs, with a watery juice, 
leaves alternate, embryo straight or curved. 

Distribution: universal. 

Properties : sedative and narcotic, acrid, divided 
into the (a) Non-Poisonous or Solanaceas Proper and the 
(b) Poisonous or Atropacese. The Atropacesa is one of 
the most deadly orders known. 

For Study: The woody Nightshade and deadly 
Nightshade. 

OFFICINAL PLANTS. 

Solanacess. 

1. Capsicum Fasti^atum. Chillies. (Dried fruit.) 

2. Solanum Dulcamara. Woody Nightshade. 

(Dried young branches.) 

Atropacese. 

1. Atropa Belladonna. Deadly Nightshade. 

(Leaves, root, and alkaloid Atropia.) 

2. Datura Stramonium Thorn Apple. (Leaves 

and seeds.) 

3. Hyoscyamus Niger. Henbane. (Whole plant.) 
/ Nicotiajxa Tabacmn. Tobacco. (Leaves.) 
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13. SCBOPHTrLASIAOEiB.— Figwort Family. 
EzogensB, CorollifloreB, Dicotyledones. 

Sepals, four or five, cohering. 

Petals, monopetalons ; corolla five-partite and irregular, 
usually bilabiate. 

Stamens, four,didynamou8, or two, or rarely five (one 
sometimes sterile), inserted upon the corolla tube. 

Pistil, one, carpels two, cohering. 

Ovary, superior, two-celled and manynseeded, placenta 
axile. 

Seeds, albuminoua 

Oharaeters : Herbs or shrubby plants, leaves usually 
exstipulate, and alternate. Flowers, more or less 
irregular. Inflorescence varioua 

Per Study : Foxglove. 

OPPICINAL PLAFT. 

Digitalis Purpurea. Purple Foxglove. (Leaves 
and active principle.) 
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U LABIATJE.— Hint FamUy. 
Ezogense, Corolliflorsd, Dicotyledonea 

Sepals, five. 

Petals, united, monopetalous; corolla five-partite, 
irregular, and lipped. 

Stamens, four (didynamous) or two. 

Pistil, one. 

Ovary, superior, four-cleft^ each carpel containing a 
single ovnla 

Fruit, four small nuta 

Flowers, irregular, labiafla 

Seeds, erect, with slight albumen. 

Characters: aromatic herbs, always having square 
stems, with opposite leaves ; calyx persistent. 

Distribution : temperate climates. 

Properties : aromatic, none poisonous, and all con- 
taining a volatile oil. 

For Study : White Dead Nettle. 

OFFICINAL PLANTS. 

h Lavandula Vera. Lavender. (Oil.) 

2. Mentha Piperita. Peppermint. (Oil.) 

3. Mentha Viridis. Spearmint (Oil.) 

4. Bosmarinns Officinalis. Eosemary. (Oil.) 
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16. LILIACEJE.— LUy FamUy. 

EndogensB, FetaloidesB, Monoootyledones. 

Sepals, three, petaloid, \ ^^^^^^^^ ^ ^,^^1^ 

Petals, three, J 

Stamens, six. 

Anthers introrse, ie,, turned inwarda 

Pistil, one. 

Ovary, enperior, three-celled. 

Flowers, regular and perfect. 

Fruit, usually capsular. 

Perianth, six-partite. 

Seeds, albuminous 

Characters: Herbs. 

Distribution: universal 

Properties : various, none poisonoua. 

For Study : Tulip, White Lily. 

OFFICINAL PLANTS. 
1. TTrginea SciUa. Squill. (Sliced bulb.) 
2- ^^^ { bJJomS" } • (I^Pi«««t«d juice.; 
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16. l[BLAHIHACKJB.—Coldiiciim Family. 

Endogeneo, Fetaloideo, Monocotyledoxies. 

Flowers, regular, three-partite. 

Perianth, free. 

Stamens, six. 

Anthers extiorse, ie,, turned outwards. 

Pistil, one ; styles, three. 

Fruit, three-celled. 

Seeds, albuminous. 

Characters: Herbs with corms, bulbs or swollen roots. 

Distribution: general. 

Properties ; very dangerous. 

For Study : Autumn Crocus. 

OFFICINAL PLANTS. 

1. Asagrsea 0£Blcinalis. Sabadilla. (The source 

of the alkaloid Yeratria.) 

2. Colchicum Autumnale. Colchicum. (Corm 

and seed.) 

3. Teratmm Viride. Green Hellebore. (Boot.) 
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17. OBAMINACEJE.— Grass EamUy. 
EndogensB, Olumiferss, Konocotyledones. 

Flowers, composed of a whorl of bracts termed 
glnmsB. 

Calyx, of scales termed palesB. 

Corolla, two or three scales termed squamas or 
lodiculsB, sometimes wanting. 

Stamens, three, rarely two, hypogynous. 

Anthers, versatile. 

Styles, two. 

Ovary, superior, one-celled. 

Ovnle, solitary. 

Frnit, a caryopsis. 

Seeds, albuminous. 

Characters : usually herbs ; stem round, jointed, 
and generally hollow ; leaves alternate ; sheath of the 
leaves split. 

Distribution: universal 

Properties : various. 

For Study: Wheat. 

OFFICINAL PLANTS. 

1. Hordeum Distiohon. Pearl Barley. (Tho 

husked seed^ 

2. Saochamm Offioinarum. Befined Sugar. 



( Secale Cereale ) <^^^ sclerotium or 

■ »«7v<» v«7A vcMC' . spawn of a fungus, 

"' |secaleOornutum(Ergot)j J^^^^^^^^^^ 

4. Theriaca. Treacle. (Uncrystallised residue of 

the refining of sugar.) 

5. Triticum Vidgare. Wheaten Flour, (Float 

of the seed.) 
Amylum. Starch ({torn V\i^ %vc[^0) 
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18. FILIOBB. FEBNS.* 

Aorogense. 

Plants of this order have no flowers, ioid their repro- 
ductive bodies consist of simple cells without an embryo. 
They are divided into Acrogense and Thallogense. To 
the former belong the ferns. These usually have their 
Fronds or leaves greatly developed, and their stems only 
slightly so, and usually remain underground (except in 
the arborescent ferns), as rhizomes. The Venation of 
the leaves is Forked, and upon the lower surfaceof t^em 
are found the Sporangia or little membranous sacs 
containing the spores. Sometimes these sporangia are 
collected into groups called S^, which are either 
Naked or covered by an Indusium (a membranous 
envelope). The spores are similar to pollen grains. 

Distribution: universal 

Properties : unimportant, except the follomng 

OPPIcnrAL PLANT. 

1. Aspidium Filix Mas. Male Fern. (Dried 
rhizome with bases of footstalks and portions 
of root-fibres.) 

* See also page 49. 
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INDEX. 

Abaxial, OruJCf ab, awoy from ; axis, a central lino 

Accrescentf latin, accrccco, I ccntlnue to grow . 

Accumbent, Lai. ad, to ; cumbo, I lie . 

Achene, Or. aohen, poor 

AohlaxnydeiB, Or. % without ; chlamua, a cloak . 

Acblamydoous, Or. a, without ; chlamua, a cloak 

Acicular, Lot. aoioulus, a little needle . • 

Aconitum napellua .... 

Acotyledons, Or. a, without ; kotuledon, a aeed leba 

Aorogena. Or. akroe, the top ; gonnao, I produce 

Acuminate, Lat. acumen, a point . . 

Acute, Lat. acutua, aharp 

Adnata, Lai. ad. to ; natus. bom 

Adventitious roota, Lat. ad, to; venio, I come . 

Aerial roota ..... 

iiSBtiTation. Lat. leatas, summer 

Age of producing flowers • 

Ai», Lat. ala, a wing .... 

Albumen, Lat. albus, white • . 

Alburnum, Lat. albus, white . . . 

AlgSB • • . . . 

Aloe * . • . • 

Alternate, Lat. alter, another . 

Aluminium ..... 

Amentum, Lat, amentum, a thong . . 

Ammonia ..... 

Ampbltropous, Or. amphi, around ; trepo, I turn 

Amplezicaul, Lat. amplexus, embracing ; caulis, a atom 

Amygdala ..... 

Amygdalen ..... 

Anatropous, Or. anatrepo, I turn upside down . 

AndroBoium, Or. anor, a man ; oikos, a house 

Anglospermia, Or. aggeion, a vessel ; sperma, seed 

Angiosporous, Or. aggeion, a veHsel ; sporon, a spore 

Anuomerous, Or, a, not ; Isos, equal; meros, a fMtrt 

Anisum . . 

Annuals 

Annular, Lat. annulus, a little ring 

Annulus 

Anomalous in floresoenoo 

Anthemis nobilis 

Anther. Or, anthoa. a flower . 

Antbnridia, Or. anthoa, a flower ; oidos, resemblanoo 

Antherozoa, Or. anthos, a flower ; eoon, an animal 

Antiiucarpoua, Or. anthoa, a flower; carpos,. fruit 

Apetalous, Or. a, without ; petalon, a petal 

Apical, Lat. apex, the aummit . 

Apicilar, Lai, apex, the aummit 

Apocarpoua, Or. apo, aeparate; karpos, fruit 

Apothedum, Or. apo, away from ; tbeke, a sheath 

Aquatic roots .... 

Archeffunla, Or. arohe, origin ; gonoa, a race 

Arillode . . . . • 

Arlllua • . • • • 
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Arnica montana 

Artemisia santonica . 

Asagraa officinalis 

Asci 

Asco-spores, Or. askoa, a pitcher ; aporon, a spore 

Ascending . 

Atrapace» • 

Atropia • 

Auriculate, Lot. auris, an ear 

Axial, Or. axis, a central line 

Axil. Lat. axilla, the armpit 

Axillary buds 

Azotised, Gr, a, not ; soe, life 

Bacca • 

Balausta • 

Bark 

Barks, officinal 

Barosma • 

Basidia 

Bftsidiospores, Or. basis, a base ; sporon, a spore 

Basilar , 

Belladonna • 

Berry 

Biennials, Lat. bis, twice ; annus, a year 

Bilabiate, Lat. bis, two; labium, a lip 

Binary 

Bindweed family, the . 

Biparous, Lat. bis, twice ; pario, I produce 

Bracteoles 

Bracts, Lat. braotea, a floral leaf 

Bromine .'"^ ■ :• 

Buds 

Bulb, Or. bolbos, a bulb 

Cabbage family, the . 

Caducous, Lat. cado, I fall • 

CsBsalpinesB . 

Calceolate, Lat. calceolus, a slipper 

Calcium .... 

Calyciflone, Or. kalux, a cup ; Lai. floa, a flower 

Calyptra, Or. kalupto, I conceal 

Calyx, Or. kalux, a cup 

Cambium 

Campanulate, Lat. campana, a bell 

Campylotropoua, Or. kampulos, curved ; trepo, I 

Capillary, Lat. capillus, a hair 

Capitate, Lat. caput, a head 

Capitulum, Lat. caput, a head 

Capsicimi fastigiatum . 

Capsule, Lat. capsa, a chest 

Carbon 

Carbonic anhydride . 

Carcerulus, Lat. career, a prison 

Carina, LaL a keel 

Carpel, Or. karpoe, fruit 

Carum carui . 

Caryophyllaceous • 



turn 



PAOS 
81 
81 
88 
55 
57 
86 
84 
84 
12 
5,6 
14 
8 
64 
84 
84 
45 
0,10 
73 
57 
57 
80 
84 
84 
66 
26 
81 
88 
19 
16 
8,16 
63 
15 
8 
72 

19, 2S 
75 
26 
68 

22,46 
51 
20 

42,45 
25 
87 
27 
80 
18 
84 
88 
64 
64 
88 
85 
29 
79 
84 



93 



I oloave 



OuTopdfi Gf. karuoB, t nut 

CMtU 

Catkin 

Caudax 

Cftulinary, Lat. oaullfi a itoxn 

Caulls 

Central plaeentatlon . 

Centiifuffal, Lat. centrum, a' centre ; fuso, I fly 

Centripetal, Lat, centrumi a centre; peto, I seek 

Cereala . . 

Ceramidia. Or. keramos, a roof-tile ; oidoi, reiemblanoe 

Chalasa, Or. chalasa, a bailatone . 

Characeas 

Chemical conititutiou of plants 

Chlorine 

Chloroiperme« 

Cicatrix 

Clrdnate 

Ciroumadaeile. Lai. droum, round about ; edndOi 

Clavate, Lat. clavuf , a club . 

Cood, Qr. kokkos, a berry 

Cooddia, Or, kokkoe, a berry; eldoS| resemblance 

Cochlearia armorada .... 

Coohleariform, Lat, cochleare, a spoon ; forma, shape 

Ccsnanthium 

Colchic\im autumnale 

Colohlcum family, the 

Colooynth .... 

Colour of flowers 

Columella, Lat, columen, a pillar 

Composite .... 

Composite family, the 

Compound .... 

Conceptaoles, IxLt, con, together ; caplo, I. hold 

Condunlioate, Lat, con, together ; duplex, double 

Cone, lat, oonus, a cone . . 

Confenrolden . . . 

Conldia, Or. konos, a cone ; eidos, resemblance 

Conlum maoulatum 

Connate, Lat. con, together ; natus, bom 

Connective, Lat. con, together ; neoto, I join 

Connlvent, Lat. con, together ; nlveo, I wink 

Contorted, Lat, con, together ; tortus, twisted 

Convolute, Lat. con, together ; volutus, rolled 

ConvolvulacesB 

Copaiba 

Coralline . 

Coriandrum sativum . 

Cordate, Lai, cor, the heart 

Corky layer . 

Corm. Or, kormos, a trunk 

Corolla. Lai. corolla, a garland . 

Corolllflom, Lat. coroUa, a garland ; flos, a flower 

Corrugated . 

Cortex . 

Corymb • • 
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Cotyledons, Or, kotuledon, a seed lobe . I 

Cremooarp, Qr. kremannumi, I suspend; kaipos, fruit 
Crenate, Lai. crena, a notch . . 

Crowfoot family, the .... 
Crudfere, Lat. crux, a cross ; fero, I besr 
Crudform, Lat. crux, a cross ; forma, shape 
Crumpled ..... 
Cryptosamia, Or. krupto, I conceal ; games, marriage 
CucuTDitaceea .... 

Culmus, Lat. culmus, a stalk . . . 

Cupule, Lai. cupula, a cup . . . 

Cusparia ..... 
Cusso ..... 

Cuspidate, Lat. cuspis, a point . 
Cyme, Qr. kuma, a wave 

Cynarrhodum, Or. kuon, a dog ; rhodon, a rose . 
Cypsela, Or. kupsele, a bee-hive . . 

I>atura stramonium .... 
Deciduous, Lat. de, down ; cado, I fall . 
Decumbent ..... 
Definite ..... 

Dehiscence, Lat. de, down ; hisco, I gape . 

Dentate, Lot. dens, a tooth 
Diadelphous, Qr. ois, twice ; adelphos, a brother 
DiatomacesB ..... 
Dichlamydeous, Or. dis, twice; chlamus, a doAk . 
Diclinous, Qr. dis, twice ; kline, a bed . 
Dicotyledons, Qr. dis, twice ; kotuledon, a seed lobe 
Didynamous, Or. dis, twice ; dunamis, strength . 
Digitalis ..... 
Digitate ..... 
Dimerous, Or. dis, two ; meros, a part . 
DicBcious, Qr. dis, twice ; oikos, a house 
Diplostemonous, Or. diplos, double ; stem<m, a stamen 
Disc, Or. diskos, a quoit 

Dissepiment, Lat. dis, asunder ; sepia I hedge . 
Divergent, Lat. dis, asunder; verge, I bend towards 
Dorema ammoniacum .... 
Dorsum • . . . • 

Draceena ..... 
Drupe ..... 

Duramen, Lat. durus, hard . . . 

Elaters, Qr. elauno, I drive out . , 

Emarginate, Lat. e, out of ; margo, the margin . 
Embryo, Qr. embruon, an embryo . . 

Embryo sac . . . . , 

Endocarp, Qr. endon, within ; karpos, fruit 
Endogenn, Qr. endon, within ; gennao, I produce 
Endogenous tree, Qr. endon, wiuiin : gennao, I produce 
EndupUksum, Qr. endon, within ; phloios, bark 
Endorrhizal, Qr. endon, within : rhisa, a root 
Endosmose, Qr. endon, witiiin ; osmos, impulse 
Endosperm, Qr. endon, within ; sperma, seed 
Endostome, Or. endon, within; stoma, a mouth 
Entire .... 

Epicarp, Or, epi, upon ; karpos, fruit . 
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Kpldtrmli, Or. apt, upan ; dsrink, the akla 
Kplful, Or. epi, upon ; gn, tho nrtb 
'Eplgono, Or. apl, upon ; gouchi, & toco . 
TIlilKyiioiu, Or. Dpi, upoii; kudo, fomsle 
BiilpoUlgiu, Or. epi, upon -. pgUlon, b potul 
Rplphlaum, Gr. epI. upon i phloloi, bKrk 
Kplphytna, Or. apT, upon ; phutoa. ii ]<1iu)t 
Epuporm, Gr. evi, uptin ; ipflrma, jHwd . 
KpUpon, Or. gpl, upon ; ipsren, n *|wr* 

Kutlbumlnoui, tal. si' without ; ntbunuRi, a1 
ExomHDt, lot. ox. out o( i oruoo, 1 grow 
BxaffQluD, Or. fixo, oufjldo ; gonnAD^ I produoi 



utlpiiUtc, Li 

UclL-ullU '. 



Plbrotu 
FVwortbmlly.Uie 



Bhim, » tbratd . 



Forked raiution 
Frond, lal. fnu. H btnuh 
Fruit, tlia 
Fnilta, Dffidiul 

FunEt '. '. 

Funlouliu 

Fuiiroim 

Oftlbutum, offiolnale . 



I, nurrUga ; Hpalon, 
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Germination of monoeotyledons 
' Gibbous, lot. gibbus, hunchbacked 

Glabrous, Lat. glaber, smooth . 

Glans .... 

OleicheniacesB 

Globule, Lat. globulus, a little sphere . 

Glomerulus, Lat. glomus, a clue 

Glumes, Lat. gluma, chan 

GlumifersB .... 

Gonidia, Or. gonos, a race ; eidos, resemblance 

Gourd family, the 

Grass family, the 

Graminacees .... 

Green AlgSB .... 

Gsnnnocarpous, Or. gumnns, naked ; carpos, fruit 

GymnospermiH, Gr. gumnos, naked ; sperma, seed 

Gynandrous, Or. gune, a woman ; aner, a man . 

Gyncecium, Or. gune, a female ; oikoa, a house • 

Gjmophore, Or. gune, a female ; phero, I bear . 

Heematozylum Campechianum 

Hastate, Lat, hasta, a spear 

Beartwood ..... 

Heat evolution .... 

Helicoid, Or. helix, a screw; eidos, resemblance . 

Hepaticaceee ..... 

Hermaphrodite, Or. Hermes, Mercury ; AphroditOi Venus 

Hespeiidium, Lat. hesper, the west 

Hetserio .... 

Hilum, Lai. hilum, the black point of a bean 

Hispid .... 

Hordeum distichon . 

Horsetails .... 

Hydrogen .... 

Hymenomycetes, Or. humen, a membnoie ; mukes, a fungus 

Hymenium .... 

Hymenophyllaceso 

Hyoscyamus niger 

Hypocrateriform, Or. hupocrater. a saucer; Lat. forma, shape 

Hypogeal, Or. hupo, under ; ge, the earth 

Hypogynous, Or. hupo, under; gune, a female . 

Hypoi^ycetous .... 

Imbricate, Lat. imbrex, a roof-Ule 

Impariplnnate, Lat. in, not ; par, equal ; pinna, a wing 

Incumbent, Lat. in, upon ; cimibo, I lie . 

Indehiscent .... 

Induplicate, Lat. in, upon ; duplex, double * 

Indusium, Lat. induo, I put on . . • 

Inflorescence, Lat. in, upon ; flos, a flower • 

Infundibuliform, Lat. in, into ; fundo, I pour . 

Innate, Lat. in, into ; natus, bom 

Intemodes, Lat. inter, between ; nodus, a knot . 

Interpetiolar, Lat. inter, between ; petiolus, a leaf-stalk 

Intraioliaceous .... 

Intrapetiolar, Lat. intra, within ; petiolus, a leaf-stalk 
Introtve # . . , . 

Javolucela . * . . . 
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iDToluerum, Lat. in, upon ; Tolro, I roll 

InvolutOi lat in, upon ; Tolro, I roll . 

Iodine .... 

Isomerous, Or. Isos, equal : meroe, a port 

IsoetemonouB, Or. Iboa, eqtial ; ftemoni a itamen . 

JungermanniaceM . 

jvgci • « • 

Labiate, Lat. labium, a lip 

LabiatflB 

Labiatiflora . 

Lamellae, LeU. lamella, a little plate 

Lamina, Lat. lamina, a plate 

Lanceolate, Lat. lanceola, a little lance 

Laticiferoui vessela, Lat. latex, Juice ; fero, I carry 

Leaf, the 

Leaveb, officinal 

Legume, Lat. legumen, a pod 

Legumino0«9 . 

Liber, Lat. liber, a book 

Lichenes . . 

Lignum . . 

Ligulute, Lat. liffula, a strap or little tongue 

Ligule, Lat ligma, a etnip or little tongue 

Liffuliflom .... 

LiBacen .... 

Lily family, the . . 

Limb .... 

Linear, Lat. linea, a line 

Liverworts .... 

Loamy soil .... 

Loculi, Lat. locus, a place 

Loculicidal . . . « 

Locusta .... 

Lodiculn, Lat. lodix, a covering . 

Lomentum .... 

Longitudinal. 

Lycopodiacen 

Macrogonidia, Or. makros, long ; gonos, a race 

Marattiaoen . . . • 

Marcescen*, lot. marcesco, I wither • 

Marsileaceae .... 

Medulla .... 

Medullary rays, Lat. medulla, pith or marrpw 

,, sheath . . • 

Melanospermen . 

Merlcarp, Or. meros, apart ; karpos, fruit 
Mesocarp, Or. mesos, in the middle ; karpos, fniit 
MesophlcBum, Or, mesos, in the middle ; phloios, bark 
Microgonidia . .... 

Micropyle, Or, mikros, small ; pule, a gate 
Midrib ..... 

Mint family, the . . . . • 

Monadelphous, Or. monos, solitary ; adelphos, a brother 
Moniliform, Lat. monile, a necklace ; forma, shape 
Monochlamydeous, Or. monoa, soUtaT^^ cStii»xa>\%^«k^tfM^L. 
MoDocotyleaonBf Or, monot, ■oU.tilt;^ *, luX>9i\»d^»a)«»«MdA^^ 
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If ucrooat*. £al. mucni, tlis potnt ol ■ 
Multiple truiU 
MoMeC 
HyeUlum . 



MIgbtsbsde famll;, the 

Nllnwenoiu , 

Nudeg 

Nudeiu, lat. audmu, tlu 



6^icardiits, lai. ob, nealnit ; cur, Ilia he 

OlillquB 

Oblong, Lai. ab, sgnloBt ; longiu. lonFr 

Obovsta, lot. ob, ngainst ; ovum, u ag 

ObtuHj, lot. obtundD, 1 blunt . 



Orbicular, Int. orbiA, a drcla . 
Onbfltropoiia, ffr. orthoa, itnigbt i trcpo, I < 



E(. OTulum, a litda egg 



PnndurlJomi'. 

Builda. Zot. Bduicuk, the lU 

Fflpaveraceee . . 



F.Lpillonaccoitn, lal. papillo, a Imtlerfly . 
PKppiis, Or. p.ippcia, the down of Oilailea 
Fuvpbvitt, Or. para, beaida ; phno, I grow 
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Panley family, the 

Parenohvma. Or. para, beside ; ohumoe, Juice 

Pea family, the . 

Pedate. Lat. pes, a foot 

Pedicel. IxU. pet, a foot 

Peduncle, Lat. pes, a foot 

Peltate, tat, peita, a shield 

Pennicillate . 

Pentamerous . 

Pepo 

Pepperworts . 

Perennials 

Perfoliate, Lat. per, through ; folium, a leaf 

Perianth, Qr. peri, round about ; antnoe, a flower 

Pericarp, Or. peri, round about ; karpoe, fruit 

Perirhaatiol, Or. perl, around ; chaitia, a oloak 

Peridium, Qr. peri, round about 

Perigynous, Qr. peri, round ; gune, a female 

Perisperm, Qr. perl, round ; sperma, aeed 

Perlspore .... 

Peristome, Or. perl, round ; stoma, a mouth 

Perithecia, Qr. perl, around ; theke, a coTering 

Persistent, Lat. per, through ; sisto, I stop 

Personate, Lat. persona, a mask . 

PetaloidesB .... 

Petals .... 

Petals, officinal 

Petiole .... 

Phanerogamia, Or, phaneros, apparent ; gamoe, marriage 

Phosphorus . 

Phyllaries, Qr. phuUon, a leaf 

Phyllodes, Qr. phuUon. a loaf ; eidoe, resemblance 

Physiology of tne floral envelopes 

Physostigma venenoaum . . 

Phytosoa .... 

Pileorrhiea, Lat. plleus, a cap ; Or, rhlca, a root 

Plleus, Lat. plleus, a cap 

Pimpinella anisum 

Pinnatifld, Lat, pinna, a wing ; findo, I cleave 

Pinnatipartite . . . 

Pinnatisect .... 

Pistil, Lat, pistillum, a pestle • . 

Pistillate .... 

PistiUidlum .... 

Pith .... 

Placenta, Lai. placenta, a cake . . 

Plicate .... 

Plumule, Lat. pluma, a feather . . 

Podophyllum peltatum 

Fodosperm, Qr, pous, a foot; sperma, seed 

Fodelium .... 

Pollen .... 

Polyadelphous, Or, polus, many ; adelphos, a brother 

Folycotyledons, Or. polus, many ; kotuledon, a seed loba 

Polygamous . . • • % 
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PrUjmpdoat, Or. pnliu, Bny ; NpAn, * Mpil . 
FuuHKJuata . « > < . 

tappT tunll7, tb* ... 

PrAflarutJDU, XaL pm, tflfcira I floB, « AowoT • 

IMmordlnl iitrlda, Lai. prlmoi, flnt; ordo, wonlor 
Primary nija ..... 
PrDeumbent, LaL pro, (ctmid* : aambo, I Hi . 

ProClulUum ..... 
Pniniu Uiinxxruiu .... 
Pt«rocarpufl Maniiplum - . . 

PulTlniUf Lat. pulviQiu, a muhion . . 

Punctuu isgetatlcmii .... 
Putamen, £cit. putunen,tliadidlDluirlUllg . 
Pyrononiycotoui . , . , 

Pyxldlum, £al. FTiU, a box . 



lUdlcle, lot. ndii, i n»t 



BuptwTTT .... 

Rsceptacla, lot. ndpio, I iHelTa 
HscUiiate, lot, n, \iuHc : oUno, I band . 
fiedalgn .... 

Banlfonn, lai. na, a kldoay ; toima. ibapa 
KMnMamita .... 

Rsvoluta, Lm. n, baok ; yolvo, I roll '. 
RhluniM, Or. Mm, a not 
Bhitomei, offlcliul 
RhodoapaniiMa . 

SS"' : ; : ; 

Booti, offldzial . . . 



i« family, xho 
Rotatci, Lai. rota, a 



RumliuMil ...... .IT 

SabwUlU '.'.'.'.'.'.'. m 
Hagltute Zai^iagitu'snaniiw '. ', * ' u 

^luiun^ia«mman,Ui8frutt<iItlutim . . . U 



Soonriold, Lot. icorplo, 



Bgptloldnl. lot. •optiim, » dlvlilon ; ihId, I out 
Baptllngsl, Lnl. Hptum, % dltlibn ; (nngo, I bt 
B«mt<, Zai. asn, t uw 
aaulla, int. Hd», I ilt 



BlUsula, tat. alllqiu, ths pad of : 



Hpudldduna . 

fipiiiUii, Ldl, npixlli, ■ pnlm iNVich 

fipntliii, Xisl, iiMtlw, > ipituli, aU. 

SponmitU, Or, aparniji, iMd . 
Siwrmjitogiulila, Or. ipermi, iMd; 

SiHrmggaali • 
tJi>lka 

eporocarpa 

apowisrln, Oi'. "pniTi, a t( 
Bpora, Or. iponi, ii ivkI 
Bpumd 



Squmn 
BUxai- 



8t*BU, offiolniU 
BUsma, Or. ■Urnu, ■ 



ibUt!'£<a. 



BtroUla, Lai. ■tmbQiu, k idne^iiijls 



';lun>(ia,lni[t 

ST ; gsniiso, I t«0(luo 



Theca, Lot. Onet, > cbett 



Thynui, £M. Uvnua, * baedilc ro 



1^* 



Tuber, Lst. tuber, ft bunch 

TubuUr 

Tubuliflors ■ 

TwinlDK 

UmbeL — 



OmMlllerB ■ • 

Uodeisiound itam 
TTnlparoui - 

Unguloulata, Lai. uiwulj, ft u 
Uresolftte, Znt urcaohu, ■ lit 
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UTft • • • 

Vaffina, Lai. vafflna, % ahatth - 

Vafvate, lot. vulvn, folding doom 

ValYuUur dehlacenoo . 

Vaginula 

Vegetable mould 

Venatloni Lat, Yena, a Yein 

Vernation, Lat. ver, spring 

Versatile, LaU Yerto, I turn 

Vertidllaster, lat, yerticilluB, a whorl 

Vertioillate, Lai. Tertioillus, a whorl 

Vertidllus . . . 

Vezillary . 

Vozillum, Lai, Texillum, a standard 

Viscous . 

VittflB, Lai. Titta, a flUet 

Volva 

Whorl 

Woodf , oAdual 

Zoospores, Or. loon, an animal ; sporoii 



a spore 



Zooueots, Qr* ioob, an animal ; theke, a sheath 
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